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WATER DETAILS 
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W-001 Typical Trench Section – All Pipe 

W-002 Valve Box Frame & Cover – 2-Inch and Larger Valves 

W-003 Standard Concrete Valve Box – 2-Inch and Larger Valves 

W-004 Typical Valve Box Setting – 2-Inch and Larger Valves 

W-005 Typical Valve Box Setting for Butterfly Valves 

W-006 Typical Fire Hydrant 

W-007 1 or 2-Inch Automatic Combination Valve Assembly 

W-008 2-Inch Below-Ground Blowoff Assembly 

W-009 Typical ¾ or 1-Inch Service Assembly 

W-010 Precast Meter Vault with Hatch for 1-1/2 - 2-Inch 
Compound Domestic Meter 

W-011 Precast Meter Vault with Hatch for 3-Inch Compound 
Domestic Meter 

W-012 Precast Meter Vault with Hatch for 4-Inch Compound 
Domestic Meter 

W-013 6 or 8-Inch Compound Meter Assembly 

W-014 4-8 Inch Fire Service Meter Assembly (Plan) 

W-014 4-8 Inch Fire Service Meter Assembly (Elevation) 

W-015 3/4 – 2-Inch Reduced Pressure Zone Backflow Preventer 
Assembly 

W-016 4, 6, or 8-Inch Double Check Valve Backflow Preventer 
Assembly 

W-017 Typical Metering Schematic for Combined Commercial, 
Domestic, Fire Service and Irrigation Service 

W-018 Typical Combination Residential & Fire Sprinkler Water 
Service Schematic for New Service Installations 
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W-019 Typical 2 or 3-Inch Commercial, Domestic and Irrigation 
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W-021 Typical Reverse Thrust Block 
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Detail No. Detail Description 
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S-003 Shallow Type Manhole 

S-004 Typical Manhole Steps 

S-005 Manhole Joint Sealant 

S-006 Manhole Vent Assembly 

S-007 Flexible Manhole Pipe Connection 

S-008 Exterior Drop Connection (Gravity Line Only) 

S-009 Interior Drop Connection (Force Main Connection Only) 

S-010 Non-Traffic Type Manhole Frame and Cover 

S-011 Traffic Type Manhole Frame and Cover 

S-012 Shallow Type Manhole Frame and Cover 

S-013 Watertight Manhole Frame and Cover 

S-014 Shallow Type Manhole Watertight Frame and Cover 

S-015 Composite Manhole Frame and Cover 

S-016 Typical Sewage Combination Air Valve Assembly 

S-017 Typical Grinder Pump 

S-018 Grinder Pump Service Valve Assembly 

S-019 Typical Grinder Pump Layout 

S-020 Sanitary Sewer Laterals 

S-021 Lot Line Service Connection 
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S-022 Sanitary Sewer Cleanout Box Frame and Cover 

S-023 Typical Oil-Water/Grit Interceptor 

S-024 Typical Grease Interceptor 

S-025 Typical Water & Sewer Service Separation 

S-026 Typical Sewer Line Repair Transition 

 

MISCELLANEOUS DETAILS 

Detail No. Detail Description 

M-001 Typical Bore and Jack for Highways 

M-002 Casing Spacer and End Seal 

M-003 Typical Open-Cut Creek Crossing 

M-004 Concrete Protection for Utility Lines 

M-005 Street Replacement Trench Width 

M-006 Street Replacement Full Width Overlay 

M-007 Standard 6-Foot Chain Link Fence 

M-008 Temporary Construction Entrance 

M-009 Temporary Silt Fence 

M-010 Straw Wattles 

M-011 Rock Check Dams 
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NOTCH FOR

REMOVING

COVER

MINIMUM WEIGHT OF COVER 45 LBS.

WEIGHT OF COVER OVER FRAME MINIMUM WEIGHT OF FRAME 150 LBS.

FIT EVENLY ON RABBIT OF FRAME IN ORDER TO EQUALLY DISTRIBUTE

IRON IN ACCORDANCE WITH CURRENT SPECIFICATIONS. COVER MUST 

NO OPEN SAND CASTINGS, CASTINGS ARE TO BE MADE OF CAST

NOTES:

1.

2" VALVE & LARGER

DRAWING  NO.  W-02

FRAME AND COVER
VALVE BOX

MARCH, 2016
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    BEARING AREA ON SOIL = 576 SQ. IN. 
    WEIGHT OF ONE BLOCK = APPROX. 50 LBS. FOR ALL FOUR BLOCKS. WEIGHT = 200 LBS.
    4 PARTS No. 2 CRUSHED STONE OR GRAVEL.  VOLUME FOR ONE BLOCK = 0.333 CU. FT.
2) NO REINFORCING STEEL IN FOOTING.  CONCRETE MIX 1 PART CEMENT, 2 PARTS SAND AND 

    UNDER EACH VALVE BOX, ONE UNDER EACH CORNER.
1) FOUR (4) CONCRETE BLOCKS OR THE SIZE AND SHAPE SHOWN ARE TO BE PLACED 
NOTES:

    APPROX. 2 CUBIC FEET. 
    TOTAL VOLUME OF MIXTURE FOR EACH BOX IS 
    SAND AND 4 PARTS No. 2 CRUSHED STONE OR GRAVEL.  
2) CONCRETE MIXTURE TO BE 1 PART CEMENT, 2 PARTS 

    REINFORCING ROD FOR EACH BOX IS APPROX. 47 FEET.
    USING 8" RISERS TO THE BOX.  TOTAL LENGTH OF 
    AND SHALL BE PLACED IN EACH CORNER OF THE BOX 
    ARE TO BE 1" SHORTER THAN THE HEIGHT OF THE BOX 
    ONE FOR EVERY 3" OF HEIGHT IN BOX. VERTICAL RISERS 
    TO STAGGERED APPROX. AS SHOWN ON THE PLAN VIEW, 
    PLACED HORIZONTALLY IN SQUARES 16-1/4" x 14" AND 

" STEEL REINFORCING RODS 4
11) REINFORCING TO BE 

VALVE BOX
STANDARD CONCRETE 

DRAWING  NO.  W-03

MARCH, 2016

Y
T
I

C
F

O

D
O

O
W

T
N

E
R

B

F
C
I
T

N
E

R

9691

B
T

W
D

O
O

691 9

O

N
DR

E
A

S E
DI-

Y

E

CITY OF BRENTWOOD

WATER SERVICES
STANDARD  DETAIL



WATER

TO WATER LINE

PLACED PERPENDICULAR

WORDING ON LID TO BE

VALVE BOX

STD. VALVE BOX

STD FRAME & COVER

BOUCHARD No. 8006

EXISTING GROUND LINE

STD. FOOTING BLOCK

2" SQUARE OPERATING NUT

GATE VALVE

LINE

WATER

2" VALVE & LARGER

DRAWING  NO.  W-04

SETTING
TYPICAL VALVE BOX 

CENTERING PLATE EVERY 4'.

EXCEEDS 60". INSTALL 

PLATE IF DEPTH OF VALVE 

AND PROVIDE CENTERING 

EXTEND OPERATING SHAFT 

MARCH, 2016
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STD. FOOTING BLOCK

VALVE BOX

EXISTING GROUND LINE

BUTTERFLY VALVE

BACKFILL

CRUSHED STONE

STD. FRAME AND COVER

DRAWING  NO.  W-05

BOX SETTING
VALVE - VALVE 

TYPICAL BUTTERFLY 

  OR AS SPECIFIED BY THE WSD.

  AND LARGER BUTTERFLY VALVES 

NOTE: THIS DETAIL SHALL APPLY TO 16" 

MARCH, 2016

CENTERING PLATE EVERY 4'.

THAN 60" DEPTH. INSTALL 

VALVE IS INSTALLED WITH MORE
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(3/4" C.F. MIN)
OR ROCK - 15"x15"x6"
PRECAST CONC. BLOCKNOT PLUGGED

THAT DRAIN PLUG IS
USE CARE TO INSURE

3
6
" 

M
IN
.

COVER

VALVE BOX FRAME AND

STANDARD CAST IRON

VALVE BOX

STANDARD CONCRETE

EARTH

UNDISTURBED

TO FACE STREET

PUMPER OUTLET

DEVICES
MEGA-LUG RESTRAINT
6" GATE VALVE w/

ANCHOR RODS (TYP.)

DRAWING  NO.  W-06

FIRE HYDRANT

TYPICAL 

6" M.J. SWIVEL TEE

MARCH, 2016

     250, A-423. THERE IS NO SUBSTITUTE.

9.  HYDRANT SHALL BE MUELLER SUPER CENTURION

8.  HYDRANT SHALL BE RODDED TO VALVE.

     IF LOCATED OUTSIDE ROADWAY.

     WATER LINE LOCATED IN ROADWAY AND 36" + O.D.

7.  HYDRANT BURY SHALL BE AT LEAST 48" + O.D. IF

     FROM EDGE OF ANY POWER AND/OR LIGHT POLE.

6.  FIRE HYDRANT SHALL NOT SIT CLOSER THAN 5'

     MEGA-LUG RESTRAINT DEVICES.

5.  HYDRANT TEE AND HYDRANT SHOE TO INCLUDE 

     FOR CITY COLOR CODING OF FIRE HYDRANTS.

4.  HYDRANTS TO BE PAINTED PER WSD DIRECTION

     FOR DRAINAGE.

     BE PLACED AROUND HYDRANT BASE TO ALLOW

3.  A MINIMUM OF 2 CU. FT. OF CRUSHED STONE SHALL

     TO FRONT OF HYDRANT.

     THAN 12" OR MORE THAN 18" FROM FACE OF CURB 

     THE FIRE HYDRANT SHALL BE LOCATED NOT LESS

2.  CARE SHALL BE USED TO SET HYDRANT PLUMB.

     (CLASS A)

     BOX FOOTING BLOCK. OR POURED CONCRETE  

1.  HYDRANT SHALL BE SET ON CONCRETE VALVE

NOTES:

2 - 2 1/2" OUTLETS
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3" MIN. CLEARANCE

MANHOLE BRICK

1
2
"

1
2
"

BACKFILL

CRUSHED STONE 

1.

2.

3.

NOTES:

OR APPROVED EQUAL 

COMBINATION VALVE 

1" OR 2" A.R.I. D-040 

PRESSURE)

WORKING

300 PSI MIN 

VALVE (RATED 

1" OR 2" BALL 

SADDLE w/ 2" CORPORATION STOP

A FORD FCD202 DOUBLE STRAP 

12 O'CLOCK POSITION. FOR 2" USE

1" CORPORATION STOP LOCATE AT 

NO DIPS OR SAGS ARE ALLOWED.

WATER LINE.  1" OR 2" LINE SHALL BE INSTALLED TO MAINTAIN AN UPHILL GRADIENT TO THE ARV.  

TRAFFIC AREAS AND 1" OR 2" TYPE "K" COPPER OR PEXa PIPE SHALL BE RUN TO THE TAP ON THE 

IF PIPE IS LOCATED IN TRAFFIC AREAS, THEN THE ARV ASSEMBLY SHALL BE INSTALLED OUTSIDE 

VALVE ASSEMBLY
COMBINATION

1" OR 2" AUTOMATIC 

DRAWING  NO.  W-07

MARCH, 2016

BCF METER BOX

OLDCASTLE 1015

1" OR 2" BRONZE NIPPLE

1015 EXTENSION

OLDCASTLE

COVER WITH CAST IRON VALVE READER.

BOX SHALL BE OLDCASTLE 1015 METER BOX AND 1015 EXTENSIONS AS NEEDED. PLASTIC 

ARV TO BE PLACED AT HIGH POINT IN PROFILE OR AS DIRECTED BY WSD
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. 24"

MAIN

WATER

1" TYP

IRON PIPE THREADS

EARTH (TYP)

UNDISTURBED

COMPACTED OR

BRICK (TYP)

CONCRETE

GRADE

FINISH
GRADE

FINISH

DRAWING  NO.  W-08

(TYPICAL)

BLOCK 

FOOTING

STANDARD

VALVE BOX

STANDARD

MEGA-LUG RESTRAINT DEVICE

(SEE PLANS) AND RESTRAINED WITH

PLUG TAPPED FOR 2" PIPE

BRASS PIPE

2" (SEE PLANS)
BRASS ELBOW

BRASS PIPE

2" (SEE PLANS)

OLDCASTLE HW-1527BCF

BOX SHALL BE POLYETHYLENE, 

2" BRASS BALL VALVE

MARCH, 2016

WITH 2" SQUARE OPERATING NUT

GATE VALVE (SIZE PER PLANS) 

BLOW-OFF ASSEMBLY
BELOW - GROUND

2" 

CASTING

STANDARD WATER 

STONE BACKFILL

NO. 57 CRUSHED
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ROADWAY SUBGRADE

30" MIN. FROM

CORPORATION STOP

1" METER

" OR4
3"x8

5

LINE

GROUND
ANTENNA

RADIO READ

 

MIN. 18"

MAX. 24"

SERVICE LINE DEPTH

DUCTILE IRON WATER MAIN

DUAL ANGLE CHECK VALVE.

ANGLE BALL VALVE AND

LINESETTTER WITH INTEGRAL

SERVICE ASSEMBLY

" OR 1"4
3

DRAWING  NO.  W-09

MARCH, 2016

1" PEXa

 (1") HW-1527BCF

OPENING OLDCASTLE - (3/4") HW-1118BCF

POLYETHYLENE w/ AMR 

TYPICAL METER BOX: 

6" MIN.

1' OF METER BOX

COUPLING WITHIN

FORD REDUCING 

     DETECTION EQUIPMENT.

     THE METER BOX TO ALLOW FOR CONNECTION TO

     CONNECTED TO THE CORP STOP AND TERMINATED IN

     SOLID STRAND COPPER WIRE.  TRACER WIRE SHALL BE 

3.  PEXa SERVICE TUBING SHALL BE INSTALLED WITH 14 GA.

 

     CRUSHED STONE IN BOTTOM OF METER BOX.

"  4
3"  TO 2

12.  PLACE 3" DEEP OF CLEAN 

 

     NO SADDLE REQUIRED FOR DUCTILE IRON PIPE.

1.  FOR TAPS IN PVC PIPE USE TAPPING SADDLE.

 

NOTES:
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FLOW FLOW

FLOW

A B
C

ELEVATION

PLAN

GRADE

FINISHED

3" ABOVE

SET TOP

SLACK IN WIRE SO COVER CAN BE OPENED

R900 RF RADIO READ ANTENNA,  LEAVE

A

METER COUPLING AND

FORD CF35-77 LIK-PAK

E

D

C

B

12" MIN. GRADED CRUSHED STONE

D

E

DRAWING  NO.  W-10

2

MARCH, 2016

ASSEMBLY

DOMESTIC METER

1 1/2" TO 2" COMPOUND

N
E P

O

2"

FLOW

E

48 1/4"

3
0
 1
/4
"

     BY AN APPROVED BACKFLOW PREVENTER DEVICE.

1.  ALL COMPOUND METERS ARE TO BE FOLLOWED 

NOTES:

FOR VALVE BOX DETAIL

VALVE WITH VALVE BOX SEE DETAIL W-04 

1 1/2" OR 2" THREADED BRONZE NRS GATE 

BRASS NIPPLES (TYP)

COPPER OR LEAD-FREE 

1 1/2" OR 2" TYPE "K" HARD 

(CUSTOMER)

1 1/2" OR 2" OUTLET 1 1/2" OR 2" INLET

COVER

w/ CAST IRON READER

2 PIECE COMPOSITE COVER

OLDCASTLE (CHRISTY N48),

MANUFACTURED BY

CONCRETE METER BOX

2
0
" 

M
IN
.

VALVE

T-580 BRASS BALL

METER

SENSUS C   COMPOUND 

T-580 BRASS BALL VALVE

BRASS NIPPLE

ALL ASSEMBLIES  TO BE LEAD FREE BRASS.

SIZE TO BE 1 1/2" OR 2" AS REQUIRED.
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FLOW

FLOW

FLOW

3" OUTLET

4" INLET

4" INLET

4"x3" MJ REDUCER

4"x3" MJ REDUCER

3" DISMANTLING JOINT COUPLING

FLANGED FITTINGS

W/DUCTILE IRON 

DUCTILE IRON PIPING

WITH VALVE BOX

4" GATE VALVE

4" MJ GATE VALVE

BENEATH VAULT

6" MIN. CRUSHED STONE

PLAN

ELEVATION

3" STRAINER

GRADE

FINISHED

3" ABOVE

SET TOP

3" STRAINER

W/HANDWHEEL (TYP.)

3" NRS GATE VALVE, FL.

METER

 COMPOUND
2

3" SENSUS C

DRAWING  NO.  W-11

3
0
" 

M
IN
.

ASSEMBLY

DOMESTIC METER

3" COMPOUND

MARCH, 2016

REQUIRED

OPENED - 2-2" HOLES

SO COVER CAN BE

LEAVE SLACK IN WIRE

TRANSMITTER / RECEIVER

SEE W-04

ASSEMBLY

VALVE BOX

3" 3"

N
EP

O

N
EP

O

3"

NEPO

FLOW

3" OUTLET

3" SENSUS C  COMPOUND METER
2

3
1
"

49"

NOTES:

     APPROVED BACKFLOW PREVENTER DEVICE.

1.  ALL COMPOUND METERS ARE TO BE FOLLOWED BY AN

3 PART CAST IRON COVER

B3048) w/ EXTENSIONS &

OLDCASTLE (CHRISTY 

MANUFACTURED BY

CONCRETE METER BOX

3 PART CAST IRON COVER

B3048) w/ EXTENSIONS &

OLDCASTLE (CHRISTY 

MANUFACTURED BY

CONCRETE METER BOX
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FLOW

FLOW

FLOW

FLOW

4" INLET

4" INLET

(TYP.)

OPENINGS

SEAL ALL

FLANGED FITTINGS

W/DUCTILE IRON 

DUCTILE IRON PIPING

WITH VALVE BOX

4" GATE VALVE

4" MJ GATE VALVE

PLAN

ELEVATION

GRADE

FINISHED

3" ABOVE

SET TOP

OF VAULT

LIMIT AROUND EXTERIOR

MINIMUM 6" EXCAVATION

12" MIN.

18" MIN.

6" MIN.

6" MIN.

N
EP

O

N
EP

O

2" BRASS PLUG

BALL VALVE

2" T-580 BRASS

4" STRAINER

4" OUTLET

FLANGED FITTINGS

W/DUCTILE IRON 

DUCTILE IRON PIPING

4" DISMANTLING JOINT COUPLING

4
'-
0
" 

M
IN
.

3" 3"

4" STRAINER

FLOW

4" OUTLET

3
0
" 

M
IN
.

NOTES:

@ 12" CENTERS

LADDER BARS

@ 12" CENTERS

LADDER BARS

(MIN. 2 REQ'D)

SUPPORTS

SOLID BLOCK

VAULT

STONE BENEATH 

6" MIN. CRUSHED

W/HANDWHEEL (TYP.)

4" NRS GATE VALVE, FL.

COMPOUND METER

2

4" SENSUS C

METER

 COMPOUND
2

4" SENSUS C

DRAWING  NO.  W-12

SEE W-04

ASSEMBLY

VALVE BOX
METER

CENTERED OVER 

MINIMUM HATCH SIZE

BILCO 42" SINGLE LEAF

REQUIRED

OPENED - 2-2" HOLES

SO COVER CAN BE

LEAVE SLACK IN WIRE

TRANSMITTER / RECEIVER

6
'-
 0
" 

M
A

X
.

BY WSD

SUMP IF APPROVED

POSITIVE DRAIN OR

ASSEMBLY

DOMESTIC METER

4" COMPOUND

MARCH, 2016

6.  REINFORCEMENT: ASTM A615, GRADE 60

5.  CONCRETE COMPRESSIVE STRENGTH @ 28 DAYS = 5000 PSI

4.  PRECAST RATED FOR UNIFORM 300PSF

          - ASTM C857 

          - AASHTO STANDARD SPECIFICATIONS FOR HWY BRIDGE, 17TH EDITION

3.  APPLICABLE DESIGN CODES:

2.  LOAD FACTOR DESIGN

1.  ALL COMPOUND METERS ARE TO BE FOLLOWED BY AN APPROVED BACKFLOW PREVENTER DEVICE.

6'-0" MIN.
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w/ SET SCREWS

COUPLING ADAPTOR

FORD STYLE FLANGE

0
P

E
N

0
P

E
N

ELEVATION

MINIMUM 6" EXCAVATION LIMIT

AROUND EXTERIOR OF VAULT

VALVE BOX

GROUND LINE

BENEATH VAULT

12" GRADED CRUSHED STONE

FOR ANTENNA MOUNTING

2" OPENINGS IN HATCH

CONTRACTOR TO DRILL (2)

1 12
3

1
1

2 3

OPENINGS (TYP)

SEAL ALL

SUPPORT

FOR PIPE / METER

AS REQUIRED

CONC. BLOCK

(TYP)

LADDER BARS

MIN.

12"

M
IN
. 

C
O

V
E

R

3
0
" 

5
6

6"

6
"

6
"

4
' 

M
IN
. 

W
ID

T
H
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(TYP)

6" MIN

FLOW

MIN.

12"

FLOW

6
"

6
"

8" GATE VALVE, MJ

8" GATE VALVE, MJ

PLAN

1

2

3

NRS GATE VALVE, FL.

COMPACT STRAINER

PIECE. MIN. 10"

SPOOL BY PLAIN

M
IN
.

1
8
"

METER

  COMPOUND 
2

SENSUS C

     SIDEWALK AREA.

3.  HATCH TO BE H-20 LOAD RATED IT VAULT INSTALLED IN 

      h.  PROVIDE 4 LIFTING RINGS PER SLAB TOP

      g.  BROOM FINISH ON TOP SLAB EXTERIOR

           (CONTINUOUS @ EACH JOINT).

      f.   JOINT SEALANT: BUTYL RUBBER, CONSEAL CS-102

      e.  REINFORCEMENT: ASTM A615,GRADE 60

      d.  CONCRETE COMPRESSIVE STRENGTH @ 28 DAYS = 5000 PSI.

      c.  PRECAST RATED FOR 300 PSF.

           FOR HIGHWAY BRIDGES.

      b.  MEET ASTM C857 & AASHTO STANDARD SPECIFICATIONS

      a.  MEET ACI 318-11.

2.  PRECAST CONCRETE VAULT DESIGN REQUIREMENTS

     APPROVED BACKFLOW PREVENTER DEVICE.

1.  ALL COMPOUND METERS TO BE IMMEDIATELY FOLLOWED BY AN

NOTES:

TO THE LADDER SIDE OF THE VAULT.

BILCO VAULT DOOR 42"x54" OFFSET 

DRAWING  NO.  W-13

POSITIVE DRAIN OR

SUMP AS APPROVED

BY WSD

4

5

6
'-
0
" 

M
A

X

45

ASSEMBLY

COMPOUND METER

6" OR 8" 

MARCH, 2016

SO COVER CAN BE OPENED

(LEAVE SLACK IN WIRE 

TRANSMITTER / RECEIVER
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6
"

6
"

6" 6"72" FOR 4", 6", 8 & 10"

C
U

S
T

O
M

E
R

F
L

O
W
 T

O

(TYP)
SEALED WATERTIGHT
ALL OPENINGS TO BE

OF VAULT
LIMIT AROUND EXTERIOR
MINIMUM 6" EXCAVATION

14" FOR 8" & 10"
8" FOR 4", 10" FOR 6",
MINIMUM OPENING

(TYP.)

LADDER BARS

BOX OR PIV.
GATE VALVE w/ VALVE

PLAN

SIDEWALK AREA.
IF VAULT INSTALLED IN
TO BE H-20 LOAD RATED 
TO LADDER SIDE. HATCH 
BILCO DOOR 4'x6', OFFSET 

1

2

3

4
5

1

DRAWING  NO.  W-14

PAGE 1 OF 2

FLANGE COUPLING ADAPTOR

1

2

3

4

5

O.S. & Y GATE VALVE, FL.

STRAINER

METER, UL / FM RATING

SERVICE TURBINE

 FIRE
2

SENSUS OMNI F

2" TEST VALVE

BY WSD
SUMP AS APPROVED
POSITIVE DRAIN OR

(PLAN)

SERVICE METER ASSEMBLY

4", 6" OR 8" FIRE

MARCH, 2016
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R
S
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" 
F

O
R
 4
" 

&
 6
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M
E

T
E

R
S

     GREATER THAN 8".

4.  COORDINATE w/ WSD FOR FIRE SERVICE METER ASSEMBLIES

3.  REFER TO W-14 PAGE 2 FOR ELEVATION DETAILS OF METER.

      h.  PROVIDE 4 LIFTING RINGS PER SLAB TOP

      g.  BROOM FINISH ON TOP SLAB EXTERIOR

           (CONTINUOUS @ EACH JOINT).

      f.   JOINT SEALANT: BUTYL RUBBER, CONSEAL CS-102

      e.  REINFORCEMENT: ASTM A615,GRADE 60

      d.  CONCRETE COMPRESSIVE STRENGTH @ 28 DAYS = 5000 PSI.

      c.  PRECAST RATED FOR 300 PSF.

           FOR HIGHWAY BRIDGES.

      b.  MEET ASTM C857 & AASHTO STANDARD SPECIFICATIONS

      a.  MEET ACI 318-11.

2.  PRECAST CONCRETE VAULT DESIGN REQUIREMENTS

     DOUBLE CHECK VALVE ASSEMBLY.

1.  ALL FIRE METERS TO BE IMMEDIATELY FOLLOWED BY A

NOTES:
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L
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SERVICE METER ASSEMBLY

4", 6" OR 8" FIRE

MARCH, 2016
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FINISH GRADE

3"

3
6
" 

M
IN

FLOW FLOW

FLOW FLOW

TO DEMAND

TO DEMAND

DRAIN OPENING IN ENCLOSURE

CONCRETE PAD

4" THICK

ASSEMBLY

REDUCED PRESSURE ZONE

TN STATE APPROVED

ENCLOSURE

FREEZE PROOF

CONCRETE PAD

4" THICK

BENEATH PAD

6" #67 CR. ST.

UNION (TYP.)

FROM METER ASSY.

ENCLOSURE

FREEZE PROOF

COPPER PIPE, TYPE K (TYP.)

THREADED HARD DRAWN

DRAWING  NO.  W-15

PREVENTER ASSEMBLY
PRESSURE ZONE BACKFLOW

" TO 2" REDUCED4
3

MARCH, 2016

3.  CONCRETE PAD IS OPTIONAL FOR RESIDENTIAL USES.

     BACKFLOW PREVENTER.

2.  NO CONNECTIONS ALLOWED BETWEEN METER AND 

     BRENTWOOD WATER & SEWER DEPARTMENT.

     LINE OR IN ACCESSIBLE LOCATION AS APPROVED BY THE

1.  BACKFLOW DEVICE SHALL BE INSTALLED AT PROPERTY

NOTES:

Y
T
I

C
F

O

D
O

O
W

T
N

E
R

B

F
C
I
T

N
E

R

9691

B
T

W
D

O
O

691 9

O

N
DR

E
A

S E
DI-

Y

E

CITY OF BRENTWOOD

WATER SERVICES
STANDARD  DETAIL



TO DEMAND

3"

3
6
" 

M
IN

CENTER IN VAULT

TO DEMAND

STONE DRAIN SUMP

1 CY NO. 67 CRUSHED

FLOW FLOW

FLOW

3'

3
'

PLAN

ELEVATION

FULL-COVERAGE ALUMINUM HATCH

FLOW

PVC AS NECESSARY.

TRANSITION TO

COUPLING FOR

FINISH GRADE

LINK-SEAL DEVICE

WITH NON-SHRINK GROUT OR

SEAL ALL VAULT PENETRATIONS

12"

STEPS CAST INTO VAULT

STEPS

FLOORS TO DRAIN

SLOPE ALL VAULT

NOTE:

AS NECESSARY.

VALVES (TYP). OTHER SUPPORTS

PIPE SUPPORTS UNDER ALL

POURED CONCRETE OR STEEL

ADAPTER

FLANGED COUPLING

BACKFLOW PREVENTER

DOUBLE CHECK VALVE

NOTES:

SIZE BACKFLOW PREVENTER FLANGED COUPLING ADAPTER

WATTS 757DCDA-OSY

WATTS 757DCDA-OSY

OS&Y VALVE (TYP)

FROM METER

FROM METER

BENEATH PAD

6" #67 CR. ST.

DRAWING  NO.  W-16

INTEGRAL BALL CHECK VALVE

POSITIVE FLOOR DRAIN W/ 

SMITH-BLAIR #912 OR FORD FFCA STYLE

SMITH-BLAIR #912 OR FORD FFCA STYLE

8" WATTS 757DCDA-OSY SMITH-BLAIR #912 OR FORD FFCA STYLE

6" 72"x 48" (PRECAST CONCRETE)

72"x 48" (PRECAST CONCRETE)

4" 60"x 48" (PRECAST CONCRETE)

PREVENTER ASSEMBLY
CHECK VALVE BACKFLOW

4", 6" OR 8" DOUBLE

MARCH, 2016

VAULT

3.  PROVIDE A REINFORCED ALUMINUM PLATE HATCH COVER IN 2 OR 3 PIECES.

2.  TN STATE APPROVED BACKFLOW DEVICES MAY BE SUBSTITUTED FOR WATTS DEVICES.

     LOCATION APPROVED BY BRENTWOOD WATER AND SEWER DEPARTMENT.

1.  BACKFLOW DEVICES SHALL BE INSTALLED AT PROPERTY LINE OR IN ACCESSIBLE
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IRRIGATION METER

DOMESTIC COMPOUND

WATER METER

FIRE DEPARTMENT

CONNECTION (SIAMESE)

IR
R
IG

A
T
IO

N
 S

E
R

V
IC

E

D
O

M
E

S
T
IC
 S

E
R

V
IC

E

F
IR

E
 S

E
R

V
IC

E
TEE

EXISTING WATER

LINE EASEMENT
GATE VALVE

EXIST. WATER MAIN

TAPPING SLEEVE AND VALVE

OR INSTALL GATE VALVE w/ TEE

R.O.W.

PUBLIC ROADWAY

PROPOSED LINE

GATE VALVE

AND IRRIGATION SERVICE
DOMESTIC, FIRE SERVICE,

FOR COMBINED COMMERCIAL,
TYPICAL METERING SCHEMATIC

DRAWING  NO.  W-17

FIRE METER

APPROVED DOUBLE CHECK 

VALVE BACKFLOW PREVENTER

ASSEMBLY

APPROVED BACKFLOW

PREVENTER ASSEMBLY

MARCH, 2016

NOTES:

1. METER SIZING REQUIREMENTS 

    OF EACH BUILDING TO BE

    DETERMINED BY FLOW DEMAND AND

    APPROVED BY WSD.

2. BACKFLOW DEVICE MAY BE INSTALLED

    INSIDE BUILDING IF NO CONNECTIONS 

    ARE BETWEEN METER AND BACKFLOW 

    DEVICE.

3. ALL PIPE 3" AND LARGER TO BE

    CL. 52 DIP ALL PIPE 2" AND 

    SMALLER SHALL BE TYPE 'K'

    HARD COPPER.
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CUSTOMER RESPONSIBILITY

TO IRRIGATION

SYSTEM

1" REDUCED PRESSURE

BACKFLOW PREVENTER

2" X 1" 

REDUCER

2" SERVICE LINE (TYPE K COPPER 

OR PEX w/ TRACER WIRE)

1" FLOW SIGNAL VALVE

LOCATED AT FIRE SERVICE

PANEL AND CONNECTED TO

EXTERNAL FIRE ALARM SYSTEM

2" X 1" TEE

TO DOMESTIC 

SERVICE- 

SIZE DETERMINED 

BY HOME BUILDER

¾" OR 1" POSITIVE 

DISPLACEMENT METER 

w/ LINESETTER IN

METER BOX (TYP.)

1" POSITIVE DISPLACEMENT

METER w/ LINESETTER IN

METER BOX. LINESETTER

TO INCLUDE INTEGRAL

ANGLE BALL VALVE AND 

DUAL ANGLE CHECK VALVE

CITY WATER MAIN

CITY RESPONSIBILITY

DRAWING  NO.  W-18

4" MJ TAPPING SLEEVE

AND VALVE
4" BLIND FLANGE

w/ 2" TAP

TO FIRE SPRINKLER SERVICE -

SIZE DETERMINED BY FIRE

SPRINKLER DESIGNER

1" SERVICE OR

 FIRE SERVICE LINE

(PEX w/ TRACER WIRE)

NEW SERVICE INSTALLATIONS
WATER SERVICE SCHEMATIC FOR
RESIDENTIAL & FIRE SPRINKLER

TYPICAL COMBINATION

MARCH, 2016

CONNECT TO FURTHEST

PLUMBED FIXTURE FOR

CIRCULATION IN FIRE

SPRINKLER LINE.
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D
O

M
E

S
T
IC
 L
IN

E
 O

N
L

Y

IRRIGATION METER

R.P.B.P.

LINE FOR

IRRIGATION USE
TEE

EXIST. WATER MAIN

R.O.W.

PUBLIC ROADWAY

GATE

VALVE

2" OR 3" WATER METER & BOX

COMPOUND METER

FIRE SERVICE
SERVICE SCHEMATIC WITHOUT
DOMESTIC, AND IRRIGATION 

TYPICAL 2" OR 3" COMMERCIAL,

DRAWING  NO.  W-19

APPROVED BACKFLOW DEVICE

(SEE NOTE ABOVE)

NOTES:

   1. BACKFLOW DEVICE MAY BE INSTALLED EITHER INSIDE 

       BUILDING IF NO TEES OR CONNECTIONS ARE BETWEEN 

       METER & BACKFLOW DEVICE, OR IN AN ABOVE GROUND 

       FREEZE PROOF ENCLOSURE. 

   2. METER SIZING REQUIREMENTS OF EACH BUILDING TO 

       BE DETERMINED BY FLOW DEMAND.

   3. ALL PIPE 3" AND LARGER TO BE CLASS 52 DIP ALL PIPE 

       2" AND SMALLER SHALL BE PEX w/ TRACER WIRE.

4" TAPPING SLEEVE & TAPPING VALVE

MARCH, 2016

REDUCER OR TAPPED PLUG AS REQUIRED
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CONCRETE

K
IC

K
E
R

V

D

H1
H1

D

V

D

6"

D12"

TEES, CROSSES, & BENDS

SECTIONAL VIEW LAYOUT SHEET

USED ONLY WHEN SPECIFIED ON

PLUG PIECE OF 6" PIPE TO BE 

CROSS

CONCRETE KICKER

C
O

N
C

R
E
T
E
 K
IC

K
E
R

6" MIN.

H
1TEE

H1

D

D

H
1

B
E
N

D

D

BEND

D

H1

H
1

B
E
N

D

D

D

H1

BEND

H2

H
1

CONCRETE KICKER

CONCRETE KICKER

C
O

N
C

R
E

T
E
 K
IC

K
E

R

66"

54"

48"

36"

24"

24"

H1

34"

30"

24"

18"

16"

12"

H2

36"

24"

18"

18"

18"

12"

V

24"

24"

24"

18"

18"

18"

D

22.50

13.40

7.15

5.05

3.50

2.25

C.F.

69"

54"

54"

39"

30"

24"

H1

48"

32"

32"

18"

16"

12"

H2

48"

36"

24"

24"

18"

12"

V

24"

24"

18"

18"

18"

18"

D

29.00

18.15

10.25

7.30

4.05

2.25

C.F.

48"

42"

36"

30"

24"

18"

H1

30"

18"

18"

12"

10"

8"

H2

36"

24"

21"

18"

16"

12"

V

24"

24"

18"

18"

18"

18"

D

17.00

9.60

4.60

3.95

3.20

1.60

C.F.

36"

24"

24"

24"

24"

18"

H1

30"

18"

18"

12"

10"

8"

H2

27"

24"

21"

18"

16"

12"

V

24"

24"

18"

18"

18"

18"

D

11.80

6.60

4.60

3.95

3.20

1.60

C.F.

27"

24"

24"

24"

24"

18"

H1

24"

18"

18"

12"

10"

8"

H2

27"

21"

21"

16"

16"

12"

V

24"

24"

18"

18"

18"

18"

D

9.10

6.10

4.60

3.40

3.20

1.60

C.F.

16"

12"

10"

8"

6"

3"&4"

SIZE
PIPE° BENDS4

111° BENDS2
12245° BENDS90° BENDS

& PLUGS
TEES, CROSSES

TAPPING SLEEVES

DRAWING  NO.  W-20

THRUST BLOCK
TYPICAL CONCRETE 

     CONCRETE.

     SO AS TO PREVENT COVERING ANCHOR BOLTS WITH

8.  PLASTIC SHEETING SHALL BE PROVIDED AT FITTINGS

     MATERIAL.

7.  THRUST BLOCKS SHALL BEAR AGAINST UNDISTURBED

     FROZEN GROUND.

6.  THRUST BLOCKS SHALL NOT BE POURED IN WET OR 

     COMPRESSIVE STRENGTH.

5.  CONCRETE FOR THRUST BLOCKS SHALL HAVE 4000 PSI

     WHERE DIRECTED BY THE WATER AND SEWER DEPARTMENT.

4.  THRUST BLOCKS MAY BE REQUIRED IN OTHER LOCATIONS

3.  THRUST BLOCKS ARE REQUIRED AT ALL TAPPING TEES.

     APPROVED BY WSD.

     JOINT PIPE AND FITTINGS CANNOT BE UTILIZED AND WHEN

2.  THIS DETAIL IS ONLY APPLICABLE WHEN RESTRAINED 

     REQUIREMENT OF WSD.

1.  RESTRAINED JOINT PIPE AND FITTINGS IS THE STANDARD

NOTES:

MARCH, 2016
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PLAN

SECTION

12"
5'

1
6
"

1
6
"

6"

3"

6"

3
0
" 

M
IN

GRADE

FINISH

6"

16" TYP

#6 REBAR (TYP)

NOTES:

1.

3.

4.

ALL-THREAD STEEL ROD (2 REQ'D)

3/4" PARTIALLY THREADED OR

PLAIN END DIP

MEGALUG RESTRAINT DEVICE

MJ CAP

PLAIN END DIP

PIPE O.D.

TIE-LUG OR EQUAL

3/4" TRUMBULL 364-3395 

ANCHOR BLOCK CONCRETE SHALL BE 4000 PSI

2.

TNEMECOL OR EQUAL OR BE STAINLESS STEEL.

WITH SOIL SHALL BE COATED WITH TNEMEC HB 

ALL STEEL RODS, BOLTS, TIES, ETC. IN CONTACT 

UNDISTURBED EARTH

CONCRETE SHALL BE POURED AGAINST 

REINFORCING BAR TENSILE STRENGTH

BEARING CAPACITY PRESSURE AND 6000 LB. 

DIMENSIONS ARE BASED ON 2000 P.S.F. SOIL 

S
T

A
N

D
A

R
D
 D

E
T

A
IL
 W

-0
1

P
E

R
 W

A
T

E
R
 S

E
R

V
IC

E
S
 

T
R

E
N

C
H
 W

ID
T

H

DRAWING  NO.  W-21

W-01

PER WSD STANDARD DETAILS

TRENCH WIDTH

THRUST BLOCK
TYPICAL REVERSE

MARCH, 2016
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PLAN

*

*

A

A

B

*

B

SECTION A-A
SECTION B-B

24" MAX 24" MAX

1
8
" 

M
A

X

3
6
" 

M
A

X

2
4
" 
- 
3
6
"

12"12"

U.O.N.

C478 W/ XYPEX ADMIXTURE

PRECAST CONC. RISER ASTM

2
4
" 
- 
6
4
"

1
2
" 
- 
4
8
"

8" FOR 60" & 72" DIA. MH

6" FOR 48" DIA. M.H.

LENGTH

MINIMUM OF 6 FEET IN

MANHOLE SHALL BE A

PIPES ENTERING/EXITING

AND COVER TO MANHOLE.

MANHOLE FRAME. GROUT FRAME

OF CONCRETE AND BOTTOM OF

RUBBER SEALANT BETWEEN TOP 

PLACE 2 STRIPS OF BUTYL 2.

MH EXTENDS ABOVE GRADE.

DO NOT USE GRADE RINGS WHERE1.

3.

NOTES:

LINE

CROWN

TO MEET REQUIREMENTS OF ASTMC478

ALL PRECAST MANHOLE SEGMENTS

4.

PROVIDED.

A MANHOLE FRAME SEAL SHALL BE

WHERE GRADE ADJUSTMENT IS DONE,

5.

OPENING OVER PIPE

ALIGN MANHOLE

6" (5' DIA.)

5" (4' DIA.) 48" OR 60"

MAXIMUM OF 12".  (SEE NOTE 5)

GRADE ADJUSTMENT RINGS.

ECCENTRIC CONE SECTION

36" PRECAST CONC.

MIN.1"

w/ SLOPE TO CHANNEL

CONC. FILLET 3000 PSI

MANHOLE 12.1' TO 18' TO BE 60" DIAMETER.

MANHOLE 4.1' TO 12' TO BE 48" DIAMETER.

SEWER MANHOLE

TYPICAL SANITARY

SEAL

MANHOLE FRAME

DRAWING  NO.  S-01

SEE DETAIL S-07

RESILIENT PIPE CONNECTOR

JOINT SEALANT DETAILS

REFER TO S-05 FOR MANHOLE

MARCH, 2016

SEE DETAIL S-04

MANHOLE STEPS

DRAWINGS. SEE DETAILS S-10 THROUGH S-15

MANHOLE FRAME AND TYPE AS SHOWN ON

APPROVED EQUAL SEE DETAIL S-05

SEAL BY PRESS-SEAL GASKET OR 

AT EACH JOINT, E-Z - WRAP JOINT 

EXTERIOR JOINT WRAP (6" WIDTH)
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PLAN

27"

GRADE

WHERE MH EXTENDS ABOVE

DO NOT USE GRADE RINGS

2
8
" 

O
R
 3

6
"

48" DIA.
5" (TYP)

1
2
" 
- 
4
8
"

72" DIA
7" (TYP)

OPENINGS FOR PIPE CAST AS REQUIRED

8"

4"

ASTM-C478 SPECIFICATIONS

REINFORCING EQUAL TO

XYPEX ADMIXTURE

CONCRETE TO HAVE 

NOTES:

RING, MAXIMUM OF 12"

GRADE ADJUSTMENT
8"

1
4
"V
A

R
IE

S
 (

A
S
 R

E
Q

U
IR

E
D
) 
S

E
E
 N

O
T

E
 3

1)

2)

3)

AND DEEPER

USE FOR MANHOLES 18.1'

MANHOLE

72" TO 48" TRANSITION

DRAWING  NO.  S-02

CONCRETE INVERT AS REQUIRED

REFER TO DETAIL S-07

RESILIENT PIPE CONNECTOR.  

S-04

SEE DETAIL

MH STEPS

FOR JOINT SEALANT

REFER TO DETAIL S-05

MARCH, 2016

7
8
" 

M
IN
.

SEE DETAIL S-10 THOUGH S-15

AS SHOWN ON DRAWINGS.

MANHOLE FRAME AND TYPE

SECTION

FLAT TOP PRECAST

GRADE

PAVEMENT
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<

EXTERIOR OF FRAME

GROUT AROUND

FINISH GRADE

TO PIPE

INVERT

SLOPE

BASE

MANHOLE

PRECAST

D a

4'-0"

b

5"

c

8"

d

2'-6"

d

5'-8"

DIAMATER

PIPE

DIAMATER

MANHOLE

THICKNESS

WALL

THICKNESS

BASE

HEIGHT

MIN. RISER

HEIGHT

MAX. RISER

6
"

ab b

c
d

D

16"

STONE

N0.67

FRAME AND FLAT TOP

STRIP) BETWEEN

FLEXIBLE SEALANT (1

ASTM C478.

REQUIREMENTS OF 

MONOLITHIC AND MEET

ALL BASES TO BE POURED 

NOTE:

 

DRAWING  NO.  S-03

MANHOLE

SHALLOW TYPE

SEE DETAIL S-12 OR DETAIL S-14

CAST IRON FRAME AND COVER

SEE DETAIL S-04

MANHOLE STEPS

JOINT SEALANT

FOR MANHOLE 

SEE DETAIL S-05

SEE DETAIL S-04

MANHOLE STEPS

PIPE CONNECTION

FOR FLEXIBLE

SEE DETAIL S-07

MARCH, 2016

FLAT TOP PRECAST SECTION
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12"

12"

3 3/8" 5 3/4"

MANHOLE STEPS

TO FIRST STEP
TOP OF CASTING
36" MAX FROM

SECTION ELEVATION

DRAWING  NO.  S-04

MANHOLE STEPS

TYPICAL 

JOINT SEALANT
FOR MANHOLE
REFER TO S-05

MARCH, 2016

COPOLYMER POLYPROPYLENE PLASTIC COVERED.

STEPS TO BE 3/4" FORMED ALUMINUM RUNGS OR STEEL - REINFORCED,

LAST STEP TO BE 12" ABOVE PIPE

STEPS TO BE ALIGNED VERTICALLY THROUGHOUT EACH MANHOLE SECTION

STEPS TO BE INTEGRALLY CAST INTO MANHOLE SECTION.

4.

3.

2.

1.
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OF MANHOLE

EXTERIOR

SECTIONS

PRECAST MANHOLE

TONGUE

TONGUE

E
X

T
E

R
IO

R

IN
T

E
R
IO

R

INSTALLATION

PLACED BEFORE

PLASTIC GASKET

PREFORMED

UPPER SECTION

TO PLACING

REMOVED PRIOR

PAPER WRAPPER

PROTECTIVE

GROOVE

GROOVE

OPEN JOINT CLOSED JOINT

GROUT

INSIDE OR OUTSIDE, POINT UP JOINT WITH

WHERE MASTIC DOES NOT PROTRUDE, EITHER

NOTE:

INTERIOR AND EXTERIOR

MATERIAL IN MANHOLE

GASKET. TRIM EXCESS 

VISUAL INSPECTION OF

"SQUEEZE-OUT" PERMITTING 

DRAWING  NO.  S-05

SEALANT

MANHOLE JOINT

PRIMER

MARCH, 2016

APPROVED EQUAL

PRESS-SEAL GASKET OR

E-Z - WRAP JOINT SEAL BY 

(6" WIDTH) AT EACH JOINT

EXTERIOR JOINT WRAP 
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180° RETURN BEND (OR 2- 90° BENDS)

STEEL SCREW ADJUSTING BAND
BRONZE BIRD SCREEN WITH STAINLESS

18" MIN AND 30" MAX

MIN SLOPE =  1/8"/FT.

8'-0" MIN.

4" SCH 20 STEEL OR CL 52 DI PIPE

4" SCH 20 STEEL OR CL 52 FLANGED DI PIPE VENT

AND MANHOLE COVER
WATERTIGHT CASTING

CONNECTOR
RESILIENT PIPE

VARIABLE

STEEL TEE
4" DIP OR

6" MIN 3'-0" MIN.

OR PLUG
W.T. CAP6" MIN

CONCRETE
3000 PSI

SIDE OF THE MANHOLE CONE
MANHOLE ON THE STRAIGHT
MANHOLE VENT SHALL ENTER
NOTE:

DRAWING  NO.  S-06

MANHOLE VENT ASSEMBLY

MARCH, 2016

     100 YEAR FLOOD ELEVATION.
3.  TOP OF VENT TO BE MINIMUM OF 8'-0" ABOVE GRADE OR 1' ABOVE 
 
     PROTECTO 401, OR EQUAL. (SSPC-SP3 SURFACE PREPARATION).
2.  PIPE INTERIOR TO BE LINED WITH TNEMEC SERIES 10 PRIMER,

     AND TWO COATS OF DARK GREEN ENAMEL.
1.  PIPE EXTERIOR TO BE PAINTED WITH ONE COAT OF PRIMER,
 
NOTES:
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INVERT

SIDEWALL

MANHOLE

ADJUSTING BAND

STAINLESS STEEL SCREW

PIPE

SEWER

LINE

SPRING

    MINIMUM OF 6 FT IN LENGTH

1.  PIPES ENTERING/EXITING MANHOLES SHALL BE A

NOTE:

BENCH LINE

ASTM C923

MEETING REQUIREMENTS OF

KOR-N-SEAL BOOT CONNECTOR 

RESILIENT CONNECTOR

DRAWING  NO.  S-07

PIPE CONNECTION

FLEXIBLE MANHOLE

RECOMMENDATIONS

PER MANUFACTURE'S

MORTAR AROUND PIPE

MARCH, 2016
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MAIN LINE

2' OR GREATER

GROUND

EXISTING

LOCATION TO SUIT FIELD CONDITIONS

DROP CONNECTION MAY BE ROTATED IN

OUTLET SEWER

INVERT OF

ALL AROUND PIPE

OF CONC. ENCASING

8" MIN. THICKNESS

EXCAVATION

EDGE OF 

EARTH

UNDISTURBED 

ACROSS M.H.

0.2 FT. INVERT DROP

SEWER OR PROVIDE MIN. OF 

LINE OF LARGEST MAIN LINE

AT SAME ELEV. AS SPRING

L OF DROP SEWER TO BEC

SEE NOTE ABOVE

8" 8"

10" FOR MAIN LINE 15" AND LARGER.

FOR GRAVITY SEWERS, DROP SIZES SHALL BE 8" FOR MAIN LINE UP THROUGH 12";

DROP SIZE NOTE:

SECTION

PLAN

PVC TEE

DROP CONNECTIONS.

EXTEND AROUND PRECAST

MANHOLE SEALANT SHALL

CLASS 'A' CONC. 

ALSO ALLOWABLE

PRECAST DROPS ARE 

DRAWING  NO.  S-08

(GRAVITY LINE ONLY)

MANHOLE CONNECTION

EXTERIOR DROP 

STONE BACKFILL

MARCH, 2016

MANHOLE

SANITARY

EXISTING
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SEE DETAIL BELOW

FOR SUPPORT BRACKET

12"

EXISTING GROUND

FORCE MAIN

MJ SLEEVE CONNECTION

CONNECTOR PIECE

2' MAX

TEE

A A

SECTION

SECTION A-A

PIPE FOR BELL CLEARANCE.

CUT TO CONTOUR AT MH AND

NEOPRENE RUBBER BLOCKS

SPACED AT 24" C/C MAX.

WITH MIN. (2) ADDITIONAL STRAPS

TOP AND BOTTOM OF MANHOLE

PROVIDE STRAP ASSEMBLY AT

NOTES:

EDGE OF EXCAVATION

DRAWING  NO.  S-09

CONNECTION ONLY)

CONNECTION (FORCE MAIN 

INTERIOR DROP MANHOLE 

ANCHORED TO WALL

WITH SAFETY CHAIN

REMOVEABLE PLUG

TOWARDS OUTLET FLOW PATH

1.

ANCHORS SET IN EPOXY

STEEL BOLT AND EXPANSION 

EMBED LENGTH STAINLESS 

STRAPS WITH 1/2" DIA. x 2 1/2" 

3/16" x 1•" STAINLESS STEEL 

COVER

FRAME AND 

MANHOLE 

SANITARY M.H.

NEW OR EXISTING

SEWER

INVERT OF

FLEXIBLE PIPE CONNECTOR

PROVIDE RESILIENT

BE SCHEDULE 40 w/ GLUED JOINTS.

AS FORCE MAIN PIPING, AND SHALL

INTERIOR PIPING TO BE SAME SIZE

2.

3.

DOWNSTREAM MANHOLES.

MANHOLE, PLUS TWO IMMEDIATE 

SHALL BE  APPLIED TO EXISTING 

LEVEL "GREEN" MANHOLE LINING 

DOWNSTREAM MANHOLES.

MANHOLE, PLUS TWO IMMEDIATE 

SHALL BE  APPLIED TO NEW 

LEVEL "BLUE" MANHOLE LINING

MARCH, 2016
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1" ANCHOR HOLES

35"

26"

SEWER

SANITARY

27"

6
"

PICKHOLE

CONCEALED

"16
727 "

8
1

1

"8
124

FRAME AND COVER

MANHOLE

NON-TRAFFIC TYPE  

CLASS 30

EQUAL, ASTM A48, 

NO. 1155, OR APPROVED 

JOHN BOUCHARD & SONS

DRAWING  NO.  S-10

MARCH, 2016
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7
-1
/4
"

1
-1
/4
"

26-3/4"

35"

27-1/2"

24"

26"

SEWER

SANITARY

SURFACE

MACHINED BEARING

PICKHOLE

CONCEALED

FRAME AND COVER

MANHOLE

TRAFFIC TYPE

DRAWING  NO.  S-11

ASTM A48, CLASS 30

EQUAL TRAFFIC DUTY

NO. 1150, OR APPROVED 

JOHN BOUCHARD & SONS

MARCH, 2016
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6"

40"

CONCEALED PICK HOLE

32"

"4
133

"4
334

"8
31

SEWER

SANITARY

DRAWING  NO.  S-12

FRAME AND COVER

SHALLOW TYPE MANHOLE

EQUAL ASTM A48, GRADE 30
NO. 1312, OR APPROVED 
JOHN BOUCHARD & SONS

MARCH, 2016
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FRAME AND COVER

WATERTIGHT MANHOLE

DRAWING  NO.  S-13

SEWER
SANITARY

1150

26"

35"

7
"

27"

27 1/2"

24 1/8"

1
 1
/8
"

4
"

26 1/4"

AND WASHERS
(4) 1/2"x 2" BOLTS

PICKHOLES
2 - CONCEALED

HOLES
4 - 1" ANCHOR

T - GASKET IN FRAME)
EQUAL (FURNISHED w/ 
NO. 1150, OR APPROVED 
JOHN BOUCHARD & SONS

1 7/8" LETTERS

2.  HEAVY DUTY, H20 LOAD RATED
1.  MACHINED BEARING SURFACES
NOTES:

MARCH, 2016
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DRAWING  NO.  S-14

FRAME AND COVER

MANHOLE WATERTIGHT

SHALLOW TYPE

SEWER
SANITARY

34 1/4"

33 1/4"

32 3/4"

6
"

1
 1
/4
"

35"

27"

1
"

PICKHOLES
2 - CONCEALED

1 7/8" LETTERS AND WASHERS
(4) 1/2"x 2" BOLTS

T - GASKET IN FRAME)
EQUAL (FURNISHED w/ 
NO. 1312, OR APPROVED 
JOHN BOUCHARD & SONS

2.  TRAFFIC DUTY
1.  MACHINED BEARING SURFACES
NOTES:

MARCH, 2016
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1" ANCHOR HOLES

26"

37"

24"

"4
14

"4
11

EN124 D400

EQUAL, AASHTO H-20/25

2600 OR APPROVED 

GMI COMPOSITES INC.

PADDLE LOCK

QUARTER TURN

COVER GASKET

FRAME AND COVER

COMPOSITE MANHOLE

DRAWING  NO.  S-15

AND SEWER DEPARTMENT.

CONNECT OR AS DIRECTED BY THE WATER

BE USED ON MANHOLES WHERE FORCE MAINS

THIS STYLE MANHOLE FRAME AND COVER TO

NOTE:

MARCH, 2016
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FOR ACCESS

OF OPENING TO ALLOW

LOCATE VALVE OFF-CENTER

24" MAX.

PAVEMENTGRADE

VALVE w/ HANDWHEEL

2" BRONZE GATE

2" PIPE

FORCE MAIN

NO.67 CRUSHED STONE

12" MIN

SHALL COORDINATE LOCATION WITH INSPECTOR

COMBINATION AIR VALVE TO BE INSTALLED AT ACTUAL HIGH POINT OF LINE.  CONTRACTOR1.

2.

ACCOMMODATE THE INSTALLATION OF THE COMBINATION AIR VALVE.

CONTRACTOR SHALL ADJUST THE DEPTH OF THE FORCE MAIN AT ALL HIGH POINTS TO3.

TERMINATE TRACER WIRE INSIDE VALVE VAULT.

NOTES:

(MIN. 3' LENGTH)

TRACER WIRE

VALVE FOR SEWAGE

COMBINATION AIR 

2" A.R.I. MODEL D-025

DURING INSTALLATION TO ACCOMODATE DEPTH OF STRUCTURE.

CASTING ARE FLUSH WITH GRADE.  CONTRACTOR SHALL MODIFY PIPE DEPTH AS NEEDED

DEPTH OF ARV MANHOLE SHALL BE OF SUFFICIENT DEPTH SO THAT FLAT-TOP SECTION  AND

V-1800-3 OR APPROVED EQUAL.

EAST JORDAN IRON WORKS MODEL

MARKED "SANITARY SEWER".

CAST INTO TOP SLAB WITH COVER

MANHOLE FRAME INTEGRALLY

48" DIA. MANHOLE

STYLE

C478 DOG-HOUSE

MANHOLE (ASTM

4' DIA. PRECAST

BLOCKS LAID END TO END

OR 12" SOLID CONCRETE

'B' CONCRETE (CONTINUOUS)

12"x24" FOOTING CLASS 

ALL PIPING FOR COMBINATION AIR VALVE SHALL BE STAINLESS STEEL.

SEDIMENTATION INSIDE MANHOLE.

APPLY NON-SHRINK GROUT AS NEEDED AT PIPE-TO-MANHOLE CONNECTION TO PREVENT 

4.

5.

6.

DRAWING  NO.  S-16

SEE NOTE 6

ASSEMBLY

COMBINATION AIR VALVE

TYPICAL SEWAGE

MARCH, 2016

TAPPING SADDLE

STAINLESS STEEL FULL CIRCLE
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WITH FLEX HOSE

LIFTING ROPE

24" DIA.

UNDISTURBED

1
8
" 

M
IN
.

DISCHARGE SLIDE FACE
QUICK CONNECT

ELECTRICAL QUICK
DISCONNECT 
NEMA 6P (EQD)

CONDUIT SEAL TO

PREVENT WATER FROM

ENTERING TANK TO BE

PROVIDED WITH TANK

3
0
" 

M
A

X
.

24" STEEL BASIN COVER

WITH BAKED-ON EPOXY PAINT.

2 PIECE LID. NO VENT. 

3" GRAVEL TO
LEVEL TANK

E-ONE

NEWEST MODEL

GRINDER PUMP

1 1/4"TREADED X 1/1/2"

GLUED WALL SLEEVE

1 1/2" SCH 80 PVC
DISCHARGE PIPE

1
2
" 

M
A

X
.

E-ONE GRINDER PUMP

GRAVEL BACKFILL

REQ'D. UP TO INLET

PIPE, DISCHARGE PIPE

AND 1" ELECTRICAL

CONDUIT TO PREVENT

SHEARING AND 

HOUSE SERVICE LINE

6 5/16"BOLTS

CLEAN-OUT

EARTH

0
" 

M
IN
.

1 1/4"MNPTx1 1/2" PVC

SLIP FITTING

5
' 
S

T
D
.

SETTLEMENT.

3
0
"

CONCRETE REQUIRED PER FOOT OF 

MANUFACTURER.  2 CUBIC FEET OF

RECOMMENDED BY THE GRINDER PUMP

PREVENT FLOTATION SHALL BE AS

CONCRETE POURED AROUND BASIN TO

BASIN DEPTH MINIMUM.

ALLOWED
DIRECT BURIAL WIRING 
BETWEEN TANK AND EQD
ELECTRICAL CABLE SLACK 
CONTROL PANEL. 3' MIN. 
1" CONDUIT (NPT) TO 

(MIN. 12" LENGTH)

1 1/4" SS FLEX CONNECTOR

CONNECTOR

FLEXIBLE PIPE 

DRAWING  NO.  S-17

TYPICAL GRINDER PUMP

MARCH, 2016

SEE DETAIL S-22
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COVER MARKED "SEWER"

WHEN LOCATED IN THE STREET.

USE TRAFFIC FRAME AND COVER

FINISH GRADE

FORCE MAIN
1 1/2"

CRUSHED STONE

M
IN
.

4
"

3
0
" 

M
IN
.

V
A

R
IE

S

SECTION A-A

PLAN

A

MAIN

1 1/2" FORCE

TO STREETTO HOUSE

LINE

RIGHT-OF-WAY

IN PIPE HOLES

AS REQ'D.  GROUT

STACK VALVE BOXES

LINE

RIGHT-OF-WAY

FLOW

A

DRAWING  NO.  S-18

SERVICE VALVE ASSEMBLY

GRINDER PUMP 

O
P

E
N

C
L

O
S

E

IF ANY.

REQ'D. BY CHANGE IN DIRECTION 

WALLS OF VALVE BOX AT ANGLES

OF PRESSURE SEWER THROUGH

PROVIDE FOR ENTRANCE AND EXIT

MANUFACTURED BY OLDCASTLE

VALVE BOX TYPE HW-1324 BCF AS

RECTANGULAR HD POLYETHYLENE

FLOW

PVC BALL VALVE

1 1/2" TRU-UNION

PVC CHECK VALVE

1 1/2" TRU-UNION

PVC CHECK VALVE

1 1/2" TRU-UNION

PVC BALL VALVE

1 1/2" TRU-UNION

MARCH, 2016
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PROPOSED GRINDER
PUMP STATION

PROPOSED 4" SERVICE

LINE (LENGTH VARIES)

PROPOSED 1 1/2"

SERVICE LINE

LINE TO STREET

1 1/2" SERVICE

M
IN

EXISTING SEPTIC

TANK (IF

APPLICABLE)

P
R

O
P

E
R

T
Y
  
L
IN

E

SEWER INLET
FROM HOUSE

T
O
 S

A
N
IT

A
R

Y
 S

E
W

E
R

TO DISPOSAL

NEMA 4 CONTROL PANEL

WITH LIGHT - VISABLE

FIELD

EXISTING 4" 

H O U S E

P
R

O
P

E
R

T
Y
  
L
IN

E

D
R
IV

E
W

A
Y

S T R E E T

RIGHT-OF-WAY AND PROPERTY LINE

FORCE MAIN VALVE

EXISTING  SEWER  LINE

SERVICE LINE

FROM STREET

THE EXACT LOCATION OF THE GRINDER PUMP
SHALL BE DETERMINED IN THE FIELD BUT

NO MORE THAN 25' FROM THE HOME.

GRINDER PUMP AND SERVICE LINE NOT TO BE

INSTALLED UNDER DRIVEWAY, SIDEWALK, PARKING

AREA, DECK OR PATIO.  

SEE DETAIL ???

WITH VALVE BOX 

MAX.

25'

DISCONNECT (NEMA 3R)

ELECTRICAL CONDUIT (1")

DRAWING  NO.  S-19

PUMP LAYOUT

TYPICAL GRINDER 

MARCH, 2016

S-17
ELEVATION. SEE DETAIL
PLUMBED FIXTURE
AND BELOW LOWEST
TOP FLUSH WITH GROUND,
PUMP STATION. INSTALL
PROPOSED GRINDER

Y
T
I

C
F

O

D
O

O
W

T
N

E
R

B

F
C
I
T

N
E

R

9691

B
T

W
D

O
O

691 9

O

N
DR

E
A

S E
DI-

Y

E

CITY OF BRENTWOOD

WATER SERVICES
STANDARD  DETAIL



 

 

NOTES:

TEE BRANCH FOR SEWER DEPTHS OF 7' OR MORE

7'

CONC. ENCASEMENT

GROUND LINE

L SEWERC

7' MAX.

 

GROUND LINE

 

RISER

CHIMNEY
 

18" MIN/COVER OR

TEE BRANCH FOR SEWER DEPTHS LESS THAN 7'

AT R.O.W. OR EDGE OF EASEMENT

CLEANOUT TO BE LOCATED

AT R.O.W. OR EDGE OF EASEMENT

CLEANOUT TO BE LOCATED

ROW OR EASEMENT

PLUG

(MIN. GRADE 1/8" PER FOOT)

GRADE 1/4" PER FOOT

(MIN. GRADE 1/8" PER FOOT)

GRADE 1/4" PER FOOT

AT  BUILDING LINE

TO PROVIDE 18" COVER

DEPTH AS NECESSARY

BENDS

PLUG

TEES SHALL NOT BE ORIENTED IN THE 12 O'CLOCK (STRAIGHT UP) POSITION.

PVC SDR 26

SEWER LATERAL 

LATERAL SIZE TO BE 6" PVC SDR 26 SERVICES >6" MUST CONNECT AT A MANHOLE.

TEES SHALL BE SDR 26 WITH GASKETED BRANCHES OR MJ C153 DI TEE.

LATERALS

SANITARY SEWER

TEE - WYE

BE SEPARATED BY AT LEAST 6 FT OF MAIN LINE PIPE.

TEES SHALL NOT BE PLACED BACK-TO-BACK.  CONSECUTIVE TEES MUST

5.

DRAWING  NO.  S-20

LOCATION. PAINT LOCATION MARKER GREEN.

PLACE TREATED 4"x 4" TIMBER, 42" LONG OR 2" SCH. 40 PVC PIPE FOR END OF SERVICE 

MARCH, 2016

SEE DETAIL S-21

CLEANOUT

SEE DETAIL S-22

CLEANOUT BOX

SEE DETAIL S-22

CLEANOUT BOX

SEE DETAIL S-21

CLEANOUT

SDR 26

SEWER LATERAL
SCH. 40 PVC (BY OTHERS)

HOUSE SERVICE LINE

SCH. 40 PVC (BY OTHERS)

HOUSE SERVICE LINE

1.

2.

3.

4.
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CLEAN-OUT

FIN. GRADE

V
A

R
IE

S

REDUCER

SDR35xSCH40

6"x4" CONCENTRIC

SCH 40

REDUCER

6"x4" ECCENTRIC 

SCH40

4" SDR35x4" GLUE FIT

4" SCH 40

HUBxFIPT

4" CLEAN-OUT ADAPTER

4"

PART No.*
6" DOUBLE SWEEP

6"x4" CONCENTRIC REDUCER

4" CLEAN-OUT ADAPTER HUB

4" RECESSED HEAD THREADED PLUG

6"x4" ECCENTRIC REDUCER

4" SDR35xSCH40 ADAPTER

G1006

G1216

P1404

P1144

G1306

P1213

FITTING

*AS MANUFACTURED BY PLASTIC TRENDS, INC.

OR EQUIVALENT

6" DOUBLE SWEEP

PLUG

4" RECESSED HEAD THREADED 

DRAWING  NO.  S-21

SERVICE CONNECTION

LOT LINE SEWER 

SEE DETAIL S-22

FLUSH w/ GRADE

"SEWER". INSTALL 

COVER. LID MARKED 

VALVE BOX FRAME AND

MARCH, 2016

BELOW GRADE

LINE OR EDGE OF EASEMENT, 8"

LOCATE CLEAN-OUT AT PROPERTY

ROW OR EASEMENT

SEWER

TO PUBLIC
CUSTOMER

TO 6" SDR 26
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DRAWING  NO.  S-22

FRAME & COVER

CLEANOUT BOX

SANITARY SEWER

MARCH, 2016

1"

2
"

1/2"

1"

3/4"

1/4"

1
4
"

14"

1
1
-3
/4
"

2"

1
"

1/2"

19-1/4"

R

SEWER LC

1
"

1
7
"

1
1
"

1
2
"

1/2"

1"

1/2"

1-1/2"

1/2"

1-1/2"

6
-1
/2
"

1"

13-1/4"

1"

NOTCH FOR

REMOVING

COVER

MINIMUM WEIGHT OF COVER 45 LBS.

WEIGHT OF COVER OVER FRAME MINIMUM WEIGHT OF FRAME 150 LBS.

FIT EVENLY ON RABBIT OF FRAME IN ORDER TO EQUALLY DISTRIBUTE

IRON IN ACCORDANCE WITH CURRENT SPECIFICATIONS. COVER MUST 

NO OPEN SAND CASTINGS, CASTINGS ARE TO BE MADE OF CAST

NOTES:

1.
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INLET
OUTLET

TOTAL CAPACITY 3
1 TOTAL CAPACITY3

2

"2
1171

8
"GRIT STORAGE

11'-0"

6
'-
0
" 24"

A B

C

D

42"

12"

45"

58"

1000 GAL.

76"

15"

79"

95.75"

2000 GAL.

D

C

B

A

TANK SIZE

AS REQUIRED

ADJUSTMENT RINGS

PRECAST CONCRETE

DRAWING  NO.  S-23

(1,000 OR 2,000 GAL.)

INTERCEPTOR

TYPICAL OIL-WATER / GRIT

6" MIN.

6" MIN.

SEAL

MECHANICAL

GROUT OR 

WATERTIGHT

SEAL

MECHANICAL

GROUT OR 

WATERTIGHT

24"

MIN.

6" 

GRIT BAFFLE WALL

STORAGE BEHIND 

32 CUBIC FEET OF 

     ASTM C1227

7.  TEST FOR WATER TIGHTNESS PER

     CONSEAL OR APPROVED EQUAL.

" DIA.4
1     DOUBLE SEALED WITH 1

6.  IF JOINT IS REQUIRED - JOINT TO BE

5.  EARTH COVER - 0 TO 2 FEET

     AASHTO HS-20 LOADING

     ASTM C858 AND ACI 318 WITH

4.  VAULTS ARE DESIGNED TO MEET

3.  COVER TO STEEL - 1" MINIMUM

     GRADE 60

2.  STEEL REINFORCEMENT: ASTM A-615,

     STRENGTH f'c = 4,500 PSI

1.  CONCRETE: 28 DAY COMPRESSIVE

GENERAL NOTES:

(TYPICAL OF 2)

OIL") BROUGHT TO GRADE BY CONTRACTOR

(COVER MARKED "SANITARY SEWER OR

24" DIA. MH RING AND COVER

F

G

H

I

     MANUFACTURERS  

J.  OLDCASTLE PRECAST OR C. R. BARGER & SONS ARE APPROVED

I.   OUTLET PIPE NO SMALLER THAN INLET PIPE, MINIMUM - 4"

H. 12" FROM FLOOR TO END OF OUTLET PIPE.

 DEPTH OF WATER LEVEL.3
2G. INLET PIPE TO TERMINATE 

" ABOVE LIQUID SURFACE.2
1F.  INLET PIPE INVERT TO BE 2

E.  MINIMUM 6", BUT NOT LESS THAN PIPE DIAMETER.

MARCH, 2016

PAVEMENT

GRADE

GRADE
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DRAWING  NO.  S-24

INLET

OUTLET

C

H

E F

D

 TOTAL CAPACITY3
2 TOTAL CAPACITY 3

1

GRADE

FINISH

B G

SEAL

MECHANICAL

GROUT OR 

WATERTIGHT

SEAL

MECHANICAL

GROUT OR 

WATERTIGHT

     MANUFACTURERS

J.  OLDCASTLE PRECAST OR C. R. BARGER & SONS ARE APPROVED

I.  MAXIMUM DISTANCE FROM CEILING - 6"

H.  MINIMUM DEPTH OF LIQUID CAPACITY - 42"

G.  OUTLET PIPE NO SMALLER THAN INLET PIPE, MINIMUM - 4"

F.  12" FROM FLOOR TO END OF OUTLET PIPE.

E.  12" FROM FLOOR TO END OF SWEEP.

D.  90 DEGREE SWEEP, MINIMUM SIZE - 6"

 DEPTH OF WATER LEVEL.3
2C.  INLET PIPE TO TERMINATE 

" ABOVE LIQUID SURFACE.2
1B.  INLET PIPE INVERT TO BE 2

A.  MINIMUM 6", BUT NOT LESS THAN PIPE DIAMETER.

(1,000 OR 2,000 GAL.)

INTERCEPTOR

TYPICAL GREASE

6" MIN.

6" MIN.

6" MIN.

ADDITIONAL REQUIREMENTS.

SPECIFICATIONS AND 

MANAGEMENT POLICY FOR

FATS, OILS & GREASE (FOG)

REFER TO CITY OF BRENTWOOD

NOTE:

(TYPICAL OF 2)

BROUGHT TO 1" ABOVE FINISHED GRADE

(COVER MARKED "GREASE TRAP")

24" DIA. CAST IRON FRAME AND COVER

MARCH, 2016
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S T R E E T

PROPERTY LINE/ RIGHT-OF-WAY

PROPERTY LINE/ RIGHT-OF-WAY

W W W W W
W

W

BUILDING

S S S

S
SWATER METER SET

AT PROPERTY LINE
OR SEWER VALVE

AT PROPERTY LINE

SEWER CLEAN-OUT

P
R

O
P

E
R

T
Y
  
L
IN

E

P
R

O
P

E
R

T
Y
  
L
IN

E

10' MIN.

SERVICE SEPARATION
TYPICAL WATER & SEWER

DRAWING  NO.  S-25

MARCH, 2016
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TRANSITION GASKET

PVCDIP

SLEEVE

MJ IRON TRANSITION MJ GASKET w/ BOLTS

METHOD 2

METHOD 1

PVC

PVC

     MARKS CENTERING COUPLINGS OVER THE CUT.

5.  ALIGN AND SLIDE REPAIR COUPLINGS OVER THE ORIGINAL PIPE TO 

4.  MARK EXISTING PIPE AS A GUIDE TO CENTER COUPLING OVER JOINT.

3.  BEVEL ENDS OF EXISTING PIPE.

2.  INSTALL REPAIR COUPLING ON PIPE SECTION.

1.  CUT AND BEVEL NEW PIPE TO FIT THE GAP OF THE REPAIR SECTION.

NOTES:

REPAIR TRANSITION

TYPICAL SEWER LINE

PVC KNOCK - ON (COMPRESSION) FITTING

DRAWING  NO.  S-26

    ALTERNATE TRANSITION METHODS.

3. BRENTWOOD WATER & SEWER DEPARTMENT  SHALL APPROVE 

2.  FLEXIBLE COUPLINGS (FERNCOS) ARE NOT PERMITTED.

    COMPRESSION COUPLING.

    LONG PATTERN FITTINGS. AWWA C153, OR PVC GASKETED,

1. TRANSITION SLEEVES SHALL BE SOLID, MECHANICAL JOINT,

NOTES:

MARCH, 2016
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NOTES:

(SEE NOTE 5)

CASING PIPE

(SEE NOTE 3)

CARRIER PIPE

NOTE 4)

(SEE

SEAL

MIN.

3'-0"

E.O.P.

MIN.

48"
MIN.

48"

HIGHWAY

LC

E.O.P.

MIN.

3'-0"

SURFACE

SEAL

25' MIN. (SEE NOTE 1) 25' MIN. (SEE NOTE 1)

     C. MIN. OF 25' WHEN CASING IS SEALED AT BOTH ENDS

     B. 5' BEYOND CENTERLINE OF DITCH

     A. 2' BEYOND TOE OF SLOPE

 

1.  CASING SHALL EXTEND TO THE GREATER OF THE FOLLOWING DISTANCES:

     RUBBER SEALS WITH STAINLESS STEEL BINDING STRAPS.

4.  ENDS OF CASING PIPE SHALL BE SEALED UTILIZING SYNTHETIC

5.  REFER TO SPECIFICATION FOR CASING PIPE THICKNESS AND DIAMETER.

     DETAIL M-02 FOR CASING SPACER AND END SEAL DETAILS.

     AT PIPE JOINT MIDPOINT AND 1' FROM EACH END OF PIPE JOINT. SEE 

     BE INSTALLED USING CASING SPACERS. SPACERS SHALL BE PLACED 

     PIPE SHALL BE CENTERED IN THE CASING PIPE. CARRIER PIPE SHALL 

3.  CARRIER PIPE SHALL BE AS REQUIRED BY THE DRAWINGS. CARRIER 

DRAWING  NO.  M-01

FOR HIGHWAYS

TYPICAL BORE AND JACK

     AND/OR LOCAL AUTHORITY.

     THE REQUIREMENTS OF TENNESSEE DEPARTMENT OF TRANSPORTATION 

2.  BORED CROSSINGS SHALL BE PERMITTED AND INSTALLED TO MEET 

MARCH, 2016
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DRAWING  NO.  M-02

END SEAL

CASING SPACER AND

WRAP-AROUND END SEAL

CARRIER PIPE
SPACER

STEEL CASING PIPE

CARRIER PIPE TO BE

CENTERED IN STEEL

CASING PIPE

CARRIER
 

PIPE

WRAP-AROUND END SEAL

SPACERS FOR CARRIER PIPES UP THROUGH

36-INCHES IN DIAMETER SHALL BE INSTALLED

WITHIN 1-FOOT ON EACH SIDE OF THE BELL

IF SPACER IS MORE THAN 1-FOOT FROM END 

OF CASING PIPE, AN ADDITIONAL SPACER SHALL 

BE PLACED WITHIN 1-FOOT OF THE END OF THE

CASING PIPE.  SPACERS TO BE PIPELINE SEAL

AND INSULATOR, INC. POLYPROPYLENE CASING

SPACER MODEL RANGER II.  END SEALS TO BE

PIPELINE SEAL AND INSULATOR, INC. 

WRAP-AROUND (MODEL W)

CASING SPACER INSTALLATION DETAIL

MARCH, 2016

AND IN THE CENTER OF THE JOINTS.
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16" TO 20"

24" IN DIRT TRENCH

8" IN ROCK TRENCH

6" MIN TOP AND BOTTOM OF PIPE

CRUSHED STONE PIPE BEDDING,

6" CONCRETE CAP

CREEK BANK

12"

EACH SIDE OF CHECK DAM TO ACT AS FORMWORK

PLACE SANDBAGS OR 3/4" CDX PLYWOOD ON

RIP-RAP - SEE NOTE BELOW

NOTES:

1.

THE THICKNESS OF THE STONE LAYER SHALL BE 1' MINIMUM.

TO 12 INCHES WITH NO MORE THAN 20% BY WEIGHT BEING LESS THAN 4 INCHES.

RIP RAP TO BE MACHINED RIP-RAP, CLASS A-2, VARYING IN SIZE FROM 2 INCHES

2.

4.

TO ORIGINAL PROFILE

RESTORE CREEK BANKS

3.

HYDRAULIC HOE RAM OR ROCK SAW.

NO BLASTING IS PERMITTED IN CREEK.  ROCK SHALL BE REMOVED BY MEANS OF

CREEK.  SEE NOTE BELOW.

CHECK DAM ON EACH SIDE OF

OF BANK ON EACH SIDE OF CREEK

CHECK DAM SHALL BE EVEN WITH TOP

END OF CONCRETE CAP AND FACE OF

M
IN

1
2
" 

OF EMERGENCY CONTACT CITY OF BRENTWOOD, TN AT (615) 371-0080

OF CREEK BANK.  SIGN SHALL READ "UNDERGROUND WATER LINE BELOW. IN CASE

OR POWDER COATED U-CHANNEL SIGN POST WITH CONCRETE BASE ON EACH SIDE

INSTALL PLASTIC OR ALUMINUM SIGN, 12" SQUARE MINIMUM SIZE, ON GALVANIZED

DUCTILE IRON UTILITY LINE

DRAWING  NO.  M-03

V
A

R
IE

S

EXTEND 24" EACH SIDE OF PIPE.

F'c >150 PSI MIN. OR COMPACTED CLAY / BENTONITE. CHECK DAM WIDTH TO

CHECK DAM SHALL BE CONSTRUCTED FROM GENERAL USE FLOWABLE FILL

5. TDEC APPROVAL REQUIRED FOR OPEN - CUT CREEK CROSSINGS.

MARCH, 2016

CREEK CROSSING

TYPICAL OPEN-CUT
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STANDARD CONCRETE ENCASEMENT

O.D.

NOTE:

SEE DETAILS BELOW.

LIMITS OF TRENCH EXCAVATION.

CONCRETE TO BE POURED TO
ENCASEMENT

CONCRETE 

CONCRETE

4" MIN.

MIN. 6"

D=

4" MIN.

8" MIN.

D

SEE DETAIL ABOVE
CONC. ENCASEMENT

1
4
" 
+
 O
.D
.

4/3 D+18"

MAX.

3000 PSI

OR SEWER PIPE
DIAMETER OF WATER
NOMINAL INSIDE

FOR UTILITY LINES
CONCRETE PROTECTION

DRAWING  NO.  M-04

MARCH, 2016

SEE DETAIL W-01

TRENCH BACKFILL
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DRAWING  NO.  M-05

MARCH, 2016

1
2
"

1
2
"

D
IA
.

DIA.+ 18"

CLASS "A" GRADING

"D" CRUSHED STONE

CLASS "A" GRADING

"D" CRUSHED STONE

#6 OR #7 

CRUSHED STONE

12" (MIN.) 12" (MIN.)

2" ASPHALTIC CONCRETE SURFACE

TOPPING MUST BE COMPACTED

WITH A 3-5 TON SMOOTH

DRUM ROLLER

6" BITUMINOUS PLANT MIX

2-3" LAYERS

("B" MODIFIED MIX)

6"

(MIN.)

6"

(MIN.)TRENCH CUT BACKS

MUST BE SAW CUT TO

PROVIDE A STRAIGHT

AND UNIFORM JOINT

TRENCH WIDTH

STREET REPLACEMENT
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TOTAL ROADWAY WIDTH

2" ASPHALTIC CONCRETE SURFACE

TOPPING MUST BE COMPACTED

WITH A 3-5 TON SMOOTH

DRUM ROLLER
6" BITUMINOUS PLANT MIX

2-3" LAYERS

("B" MODIFIED MIX)

TRENCH CUT BACKS

MUST BE SAW CUT TO

PROVIDE A STRAIGHT

AND UNIFORM JOINT

1
2
"

1
2
"

D
IA
.

DIA.+ 18"

"D" CRUSHED STONE

CLASS "A" GRADING

"D" CRUSHED STONE

CRUSHED STONE

6"

(MIN.)

6"

(MIN.)

V
A

R
IE

S

6"

(MIN.)

6"

(MIN.)

TDOT No. 67

TDOT No. 67 GRADING

DRAWING  NO.  M-06

FULL WIDTH OVERLAY

STREET REPLACEMENT

MARCH, 2016

Y
T
I

C
F

O

D
O

O
W

T
N

E
R

B

F
C
I
T

N
E

R

9691

B
T

W
D

O
O

691 9

O

N
DR

E
A

S E
DI-

Y

E

CITY OF BRENTWOOD

WATER SERVICES
STANDARD  DETAIL



COLOR TO BE BLACK.

FABRIC AND ALL APPURTENANCES TO BE VINYL COATED,

SHALL BE MALLEABLE OR DUCTILE IRON OR STEEL.  FENCE

HOT DIP GALVANIZED W/ MIN. 2.0 O.S.F. ZINC. ALL FITTINGS

ALL POSTS AND OTHER APPURTENANCES SHALL BE

NOTE:

CLAD BLACK IN COLOR

DIAMOND MESH, VINYL

NO. 9 GA. WOVEN IN 2" 

2.0 O.S.F ZINC COATED, 

OUTER CATCHES

AND SEMI-AUTOMATIC

FOR PADLOCKING CATCH

DEVICE W/PROVISIONS

POSITIVE TYPE LATCHING

WIRE

BARBED

6'-0" MIN. GATE

3
'-
0
"

6
'-
0
"

1
'-
0
"

12"

3500 PSI CONC.

POSTS SET IN

AT END OF FABRIC.

BOLTS BOTH SIDES AND

TENSION BARS AND HOOK

END, GATE, AND PULL POSTS.

3/8" DIA. ADJUSTABLE ROD AT CORNER,

TOP RAILS: 1.660" O.D., SCH. 40 PIPE

LINE POSTS: 2-3/8" O.D. SCH. 40 PIPE

END, CORNER, AND PULL POSTS: 2-7/8" O.D. SCH. 40 PIPE

7 GA TENSION WIRE

6'-0" MIN. GATE

ON SITE PLAN
OR AS NOTED 

ON SITE PLAN
OR AS NOTED 

DRAWING  NO.  M-07

CHAIN-LINK FENCE

STANDARD 6'-0" 

MARCH, 2016
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AGGREGATE

2"-3" COARSE 12' MIN.

REQ'D.

AS

PROJECT SITE

BORDERING 

PAVED STREETS 

6" MIN

15'R

100' MIN

CONSTRUCTION ENTRANCE

TEMPORARY

DRAWING  NO.  M-08

     STRICTER REQUIREMENTS SHALL GOVERN.

     REQUIREMENTS DIFFER FROM THIS DETAIL, THE

2.  SHOULD TDEC EROSION AND SEDIMENT CONTROL

     SURFACE RUNOFF, AND TO HELP CONTROL DUST.

     PAVED STREETS, TO CONTROL EROSION FROM

     AND SEDIMENT TO AVOID TRANSPORTING IT ONTO

     AREA WHERE VEHICLES CAN DROP THEIR MUD

1.  GRAVEL PAD IS REQUIRED TO PROVIDE BUFFER

NOTES:

MARCH, 2016
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AND WIRE FABRIC 6" DEEP

ANCHOR FILTER FABRIC

BACKFILL WITH CLAY

6"x6" TRENCH

M
IN
.

2
'-
0
"

M
IN
.

2
'-
0
"

FABRIC

FILTER

WOOD OR STEEL POST

FL
OW

SILT FENCE

TEMPORARY

DRAWING  NO.  M-09

     THIS DETAIL, THE STRICTER REQUIREMENTS SHALL GOVERN.

7.  SHOULD TDEC EROSION AND SEDIMENT CONTROL REQUIREMENTS DIFFER FROM 

     OF ENGINEERS GUIDE SPEC. CW 02215.

     SIZE (EOS)  OF NO.100 SIEVE MIN., NO.40 SIEVE MAX., AS DETERMINED BY CORPS 

6.  FILTER FABRIC SHALL BE POLYPROPYLENE FABRIC WITH EQUVALENT OPENING 

     OR WIRE TIES.

5.  FILTER FABRIC SHALL BE SECURELY BOUND TO POSTS WITH EITHER STAPLES 

4.  POSTS SHALL BE SPACED AT 6' INTERVALS.

3.  WOOD POSTS SHALL BE 2"x 2" MIN., OAK OR SIMILAR HARDWOOD.

2.  STEEL POSTS SHALL BE APPROVED BY OWNER  PRIOR TO USE.

1.  FILTER FABRIC FENCE TO BE PLACED PRIOR TO  START OF ROUGH GRADING.

NOTES:

MARCH, 2016
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SIDEWALK 

WATTLE

STRAW

WATTLE

STRAW

INLET

CURB

INLET

STORMWATER

STRAW WATTLES

     THE STRICTER REQUIREMENTS SHALL GOVERN.

2.  SHOULD TDEC EROSION AND SEDIMENT CONTROL REQUIREMENTS DIFFER FROM THIS DETAIL,

     LONG AND WEIGH APPROXIMATELY 35 POUNDS.

     FOR UV INHIBITION. STRAW WATTLES SHALL BE NINE INCHES IN DIAMETER, TWENTY-FIVE FEET

     MADE FROM 85% HIGH DENSITY POLYETHYLENE, 14% ETHYL VINYL ACETATE AND 1% COLOR

     AND A KNOT THICKNESS OF 0.055 AND A WEIGHT OF 0.35 OUNCE PER FOOT AND SHALL BE

     TUBULAR PLASTIC NETTING. THE NETTING SHALL HAVE A STRAND THICKNESS OF 0.03 INCH,

1.  STRAW WATTLES SHALL BE MANUFACTURED FROM RICE STRAW AND BE WRAPPED IN A 

NOTES:

MARCH, 2016

DRAWING  NO.  M-10
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1.5' MIN

3:1

(CLASS A-1 OR A-2)

MACHINED RIP-RAP

3:1 FLOW

OF WEIR

FLOW LINE

(SIZE 57) AT 1' THICK

MINERAL AGGREGATE

3' MAX.

ON EITHER END 3'.

BEYOND TOE OF MACHINED RIP-RAP

(EROSION CONTROL) SHALL EXTEND

GEOTEXTILE FABRIC (TYPE III)

SECTION A - A(CLASS A-1 OR A-2)

MACHINED RIP-RAP
A

BB

(SIZE 57) AT 1" THICK

MINERAL AGGREGATE

FLOW A

BASE OF DITCH

PLAN VIEW
AT EDGE OF DITCH

TOP OF WEIR

BASE OF DITCH

1.5' CONSTANT

WIDTH OF RIP-RAP

PLACED UNDER ENTIRE

CONTROL) SHALL BE

(TYPE III) (EROSION

GEOTEXTILE FABRIC

SECTION B - B

PROPOSED DITCH

FLOW LINE OF

1.5' MIN TO 3.0' MAX

PROPOSED 
DI

TCH

SLOPE 
OF

GROUND

NATURAL

TOP OF DITCH

TOP OF WEIR AT

L

L = The distance necessary to make points A and B equal elevation.

AB

SPACING

FLOW

DITCH

OF

TOP

DRAWING  NO.  M-11

     STRICTER REQUIREMENTS SHALL GOVERN.

     REQUIREMENTS DIFFER FROM THIS DETAIL, THE

1.  SHOULD TDEC EROSION AND SEDIMENT CONTROL

NOTE:

MARCH, 2016

ROCK CHECK DAMS
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	PART 1 -  GENERAL
	1.01 Description
	A. This Section includes furnishing all labor, materials, equipment, and incidentals required to install and test the cured-in-place pipe (CIPP) lining and appurtenances complete..
	B. The Contractor shall remove all pipeline obstructions and protruding service connections as required to complete the CIPP rehabilitation. Removal of all pipeline obstructions and protruding service connections greater than ½-inch for host pipe diam...
	C. Neither the CIPP system, nor its installation shall cause adverse effects to any City of Brentwood processes or facilities.  Product use shall not result in forming or producing any detrimental compounds or by-products in the wastewater system.  Th...
	D. The Contractor shall cleanup, restore existing surface conditions and structures and repair any CIPP system determined to be defective.  The Contractor shall conduct installation operations and schedule cleanup in a manner to cause the least possib...

	1.02 SUBMITTALS
	A. Submit product data, design calculations, installation details, and shop drawings to the WSD in accordance with Section 013 00.  The Contractor shall provide this information without delay or claim to any confidentiality.  Submittals shall include ...
	1. CIPP lining supplier’s name and a materials list
	2. CIPP lining schedules including field-verified lengths and diameters for all CIPP linings and appurtenances required.
	3. Shop drawings and product data to demonstrate compliance with these specifications and identify construction materials including resins, catalysts, felt, etc., felt manufacturer and facility location, wet-out facility location, etc.
	4. Manufacturers’ shipping, storage, and handling recommendations for all CIPP system components
	5. MSDS sheets for all materials to be furnished for the project
	6. Detailed installation procedures including CIPP lining production schedule, acceptable inversion heads and pressures, inversion procedures, curing and cool-down procedures and temperatures, and times for each process stage
	7. Prior to each CIPP lining shipment, certified test reports showing the CIPP lining for this Contract was manufactured and tested in accordance with all ASTM Standards specified and referenced herein.
	8. A detailed public notification plan shall be prepared and submitted including detailed staged notification to residences affected by the CIPP installation.
	9. A complete description for the proposed wet-out procedure for the proposed technology. Wet-outs “over-the-hole” for large CIPP diameters/lengths shall be identified for the segment(s) and include full details of the procedure including environmenta...
	10. Wet-out forms with detailed information including, but not limited to resin volumes and/or weights, CIPP liner length, roller gap settings, start times, finish times, gel times, resin injection locations, and any other pertinent data documenting t...
	11. Design data and specification data sheets listing all parameters used in the CIPP liner design and thickness calculations based on ASTM F1216.  All calculations shall be prepared under and stamped by a Tennessee registered professional engineer.
	12. A list with all service laterals abandoned or reconnected as part of the work as further defined herein.
	13. Manufacturer’s recommended cure method for each CIPP liner diameter and thickness to be installed including detailed curing procedures describing the curing medium and the application method.
	14. CIPP lining curing reports documenting the liner installation for all sewer segments.  The CIPP lining reports shall document all lining installation details including manhole numbers, street names/sewer location, project number, date, time, tempe...
	15. Pre- and post-rehabilitation CCTV inspection data.
	16. Ten reports from projects within the past 2 years from independent testing laboratory for liner materials analysis showing the elasticity modulus as determined by appropriate ASTM standard and flexural stress as determined by appropriate ASTM stan...
	17. Installed liner(s) samples for testing to be performed by an ASTM-certified independent testing laboratory, as described further herein
	18. Data on the maximum allowable stresses and elongation of the tube during installation and the means the Contractor will use to monitor stress and elongation
	19. A detailed summary about the proposed quality controls to be performed by the Contractor including:
	a. Proposed procedures for quality control
	b. Product sampling and testing method and frequency for product sampling and testing in raw material form and cured product form
	c. Inspection forms and guidelines for quality control inspections


	B. Submit the name and experience for lead personnel including verifiable references, as described in the Qualifications subsection below.

	1.03 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	1. ASTM D543 – Standard and Practice for Evaluating the Resistance of Plastics to Chemical Reagents
	2. ASTM D638 – Standard Test Method for Tensile Properties of Plastics
	3. ASTM D790 – Standard Test Method for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials
	4. ASTM D792 – Standard Test Methods for Density and Specific Gravity of Plastics by Displacement
	5. ASTM D2412 – Standard Test Method for Determination of External Loading Characteristics of Plastic Pipe by Parallel-Plate Loading
	6. ASTM F1216 – Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Inversion and Curing of a Resin-Impregnated Tube
	7. ASTM F1743 – Standard Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place Installation of Cured-in-Place Thermosetting Resin Pipe (CIPP)
	8. ASTM D638 – Standard Test Method for Tensile Properties of Plastics
	9. ASTM D5813 – Standard Specification for Cured-in-Place Thermosetting Resin Sewer Piping Systems
	10. ASTM D2990 – Standard Test Methods for Tensile, Compressive, and Flexural Creep and Creep-Rupture of Plastics

	B. National Association of Sewer Service Companies (NASSCO)
	1. Recommended Specifications for Sewer Collection System Rehabilitation

	C. Where reference is made to one of the above standards, the revision in effect at the time of bid opening shall apply.

	1.04 EXPERIENCE AND CERTIFICATIONS
	A. The Contractor performing the CIPP lining work shall be experienced and equipped to complete this work expeditiously and in a satisfactory manner and shall be certified and/or licensed as an installer by the CIPP lining manufacturer.
	B. The lead personnel including the supervisor, the foreman, and the lead crew personnel for the CCTV inspection, factory and “over-the-hole” resin wet-out, the CIPP lining installation, lining curing and the robotic service reconnections each must ha...

	1.05 GUARANTEE
	A. All placed CIPP linings shall be guaranteed by the Contractor and manufacturer for a 3-year period from the final acceptance date.  During this period, the Contractor shall remove and replace any and all serious defects discovered in the CIPP linin...
	B. CIPP tube manufacturer shall warrant the tube and resin materials to be free from any defects for a 10-year minimum from the manufacture date.

	1.06 QUALITY ASSURANCE
	A. All CIPP linings shall be from a single manufacturer.  The suppliers shall be responsible for providing all test requirements specified herein as applicable.  In addition, all CIPP linings to be installed under this Contract may be inspected at the...
	B. The WSD may inspect CIPP lining after delivery.  The CIPP lining shall be subject to rejection at any time if it fails to meet any requirements specified, even though sample CIPP lining may have been accepted as satisfactory at the manufacturer.  C...
	C. In the event that an installation is rejected based on review of the post-rehabilitation CCTV inspection, the Contractor shall repair the sewer segment to the satisfaction of Metro at no additional cost to City of Brentwood.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Care shall be taken in shipping, handling, and laying to avoid damaging the CIPP liner.  Any CIPP liner damaged in shipment shall be replaced as directed by the WSD.
	B. Any CIPP lining showing a split or tear or which has received a blow that may have caused damage, even though no such damage can be seen, shall be marked as rejected and removed at once from the work.
	C. While stored, CIPP shall be adequately supported and protected in a manner as recommended by manufacturer.
	D. The CIPP lining shall be maintained at a proper temperature in refrigerated facilities at all times prior to installation to prevent premature curing.  The CIPP lining shall be protected from UV light.  Any CIPP lining showing evidence of premature...

	1.08 WATER
	A. Water for all construction operations shall be available from identified City fire hydrants at normal commercial rates.
	B. Water usage shall be in accordance with City backflow and metering polices.

	1.09 sewer check valves
	A. If an existing sewer service includes a check valve, then that check valve should remain in place or be replaced with a new check valve during construction.
	B. Removal of an existing check valve shall only occur for the hours of explicit construction for service lateral lining or replacement.
	C. Notify the WSD immediately of the presence of a service line check valve and maintain the sewage backup prevention aspect of the valve.


	PART 2 -  PRODUCTS
	2.01 CIPP FELT LINER AND RESIN
	A. CIPP lining shall be Inliner Technologies by Layne Inliner, Inc.; Insituform by Insituform Technologies, Inc.; MooreLiner by Moore Construction Co.; SAK Liner by SAK Construction; CIPP Corporation liner by American Infrastructures Technologies; Inv...
	B. The CIPP liner shall have tubing material with one or more layers of a flexible non-woven polyester felt with or without additives such as woven fiberglass or other fibers and shall meet ASTM F1216, ASTM F1743, ASTM D5813, and ASTM D2990 requiremen...
	C. The CIPP liner tube may be single or multiple layer construction with any layer not less than 1.5 mm thick.  The wet-out fabric tube shall have a uniform thickness and excess resin distribution which, when compressed at installation pressures, will...
	D. The tube’s outside layer prior to being inverted shall be coated with an impermeable material compatible with the resin and fabric.
	E. The manufactured tube’s exterior shall have distance markings along its length at regular intervals not to exceed 5 feet.  Use these marks as a gauge to measure elongation during insertion.  Should a reach’s overall elongation exceed 5 percent, the...
	F. The tube shall be homogenous across the entire wall thickness, containing no intermediate or encapsulated layers.  No material shall be included in the tube that may cause delamination in the cured CIPP.  No dry or unsaturated layers shall be evide...
	G. Seams in the tube shall be stronger than the non-seamed felt material and shall meet the requirements of ASTM D5813.
	H. The CIPP's interior wall color after installation shall be a relatively light reflective color so a clear detailed examination with CCTV equipment may be made. Hue of the color shall be dark enough to distinguish a contrast between fully resin satu...
	I. Resin: Shall be a corrosion resistant polyester or vinyl ester resin and catalyst system or epoxy and hardener system that, when properly cured within the tube composite, meets the requirements of ASTM F 1216, ASTM F 1743 or ASTM F 2019, the physic...
	J. The felt tubing shall be vacuum impregnated with a thermosetting polyester resin and catalyst, vinyl ester resin and catalyst, or epoxy resin, inhibitors and hardener.
	K. The resins may contain pigments, dyes, or colorants which shall not interfere with visually inspecting cured lining.  The resin quantity used for tube impregnation shall be sufficient to fill the volume of air voids in the tube with additional allo...
	L. The Contractor shall identify the wet-out facility where all CIPP linings under this Contract will be manufactured.  All CIPP linings shall be manufactured from this designated wet-out facility throughout the entire Contract, unless specifically ap...
	M. The City of Brentwood or its representatives may inspect the CIPP lining during manufacturing and wet-out.  The City and its representatives must be given an opportunity to witness the manufacturing for all CIPP linings for this project.  If the Ci...
	N. Applying resin to the felt tubing (wet-out) shall be conducted under factory or controlled on-site conditions using vacuum impregnation, and the materials shall be fully protected against UV light, excessive heat, and contamination at all times.
	O. Liners that are impregnated at the factory and transported to the project site in refrigerated trucks shall be installed as soon as possible and no more than ten (10) days after the date of impregnation at the factory.
	P. When cured, the CIPP lining shall form a continuous, hard, impermeable lining which is chemically resistant to any chemicals normally found in domestic sewage per Table x2.1 in ASTM F1216.  The CIPP lining shall be chemically resistant to trace amo...
	Q. The Contractor shall measure the existing pipelines in the field prior to ordering lining,.  The CIPP lining’s length shall be as deemed necessary by the Contractor to effectively carry out inserting and sealing the CIPP lining at the outlet and in...
	1. The CIPP lining tube shall be manufactured or fabricated to a size that will tightly fit the internal circumference of the sewer being rehabilitated after being installed and cured.
	2. The CIPP lining shall be able to fit into irregularly shaped pipe sections and through bends (up to 45 degrees) and dips within the pipeline.
	3. Allowance for longitudinal and circumferential expansion shall be taken into account when sizing and installing the CIPP lining.
	4. The tube shall be properly sized to the existing pipe’s diameter and the length to be rehabilitated and be able to stretch to fit irregular pipe sections and negotiate bends.
	5. Contractor shall verify lengths in field prior to ordering and prior to impregnation of tube with resin, to ensure that tube will have sufficient length to extend entire length of the run, which is defined as the length of the existing host pipe me...

	R. The Contractor shall verify the proposed CIPP lining thicknesses and submit the associated calculations.  The CIPP lining for 8-inch through 10-inch host pipe shall be designed in accordance with the applicable ASTM F1216 provisions for “fully dete...
	1. AASHTO H-20 Live Load with two trucks passing
	2. Constrained soil modulus of native soil in the pipe zone = 1,000 psi
	3. Soil weight with 120 pounds per cubic foot and a coefficient of friction of Ku' = 0.130r shall be used for the installed depths.
	4. The long-term flexural modulus used in the design calculations shall be estimated by multiplying the lowest short-term flexural modulus specified in the ASTM standards by a long-term retention of mechanical properties factor equal to 50 percent.
	5. Design safety factor = 2.0
	6. Typical groundwater levels shall be estimated at 1/2 the distance between the pipe’s invert and the ground surface.  If actual groundwater depth information is available from USGS or other sources, it may be used in the calculations.  If the sewer ...
	7. Service temperature range shall be 40 oF to 100 oF.
	8. Maximum long-term deflection shall be 5 percent.
	9. Minimum pipe ovality shall be 2 percent.
	10. The CIPP lining thickness to be used shall be the largest thickness as determined by calculations for deflection, bending, buckling, and minimum stiffness.
	11. The CIPP shall be designed to withstand all imposed loads, including live loads and, if applicable, hydrostatic pressure. The liner shall have sufficient wall thickness to withstand all anticipated external pressures and loads that may be imposed ...
	12. Submit to the WSD for approval the structural design for other size sewers and depths or “fully deteriorated” gravity sewers when conditions apply.
	13. The minimum lining thickness after installation and curing shall be as follows:

	S. The CIPP lining shall be watertight.
	T. The CIPP lining shall provide a 50-year service life and shall have the following minimum initial and long-term properties:

	2.02 END SEALS
	A. End seals shall be composed of hydrophilic rubber and molded or formed as a one-piece cylinder which when installed will form a 360 degree seal between the host pipe and the newly installed liner. Use of caulking  in lieu of an end seal will not be...


	PART 3 -  EXECUTION
	3.01 PRE-INSTALLATION
	A. The Contractor shall notify all property owners who discharge sewage directly to the sewer being lined that their service will be temporarily discontinued during the CIPP lining installation.  The Contractor shall notify individual property owners ...
	B. The Contractor shall clean each pipe length to be lined and shall dispose of any resulting material offsite.
	C. The Contractor shall conduct a pre-rehabilitation CCTV inspection for all sewers to be rehabilitated by CIPP lining methods.  The inspection shall be to identify pipe defects, to document all service lateral connection locations, and to confirm add...
	D. The Drawings will provide the Contractor the location for known laterals; however, this list shall not be interpreted as all-inclusive.  The Contractor shall be responsible for verifying active customer service connections prior to rehabilitation. ...
	1. Location for each service lateral based on the CCTV inspection logs, which shall include an accurate distance measured from the starting manhole centerline and a notation (by clock-reference) stating where on the pipe circumference the service late...
	2. Status (Active or Inactive)

	E. During the pre-rehabilitation CCTV inspection and prior to installing the CIPP lining, all protruding service lateral connections greater than or equal to ½-inch for less than 18-inch pipe and 3/4-inch for larger pipe shall be internally cut or gro...
	F. The Contractor shall provide sewage flow bypass pumping in accordance with Section 02767.  Service connection effluent may be plugged only after proper notification to the affected residence and may not remain plugged overnight or longer than 10 ho...
	G. The Contractor shall furnish and install the CIPP lining in the sewer’s full length as shown on the Drawings.  The CIPP lining installation shall be in complete accordance with applicable ASTM F1216 provisions and the manufacturer’s recommendations.
	H. If the CIPP lining manufacturer believes the infiltration rate in the sewer segment is high enough to risk washing out the resin, the Contractor shall perform required measures to minimize infiltration prior to installation.  If any infiltration ru...
	I. The Contractor shall evaluate CIPP liner installations for the potential of adverse odor issues such as from styrene and implement measures including, but not limited to, supplemental ventilation, service plugging, and monitoring in accordance with...

	3.02 INSTALLATION
	A. The CIPP lining for 6-inch through 18-inch sewers without sags greater than 30% may be installed via inversion using hydrostatic head or air pressure or pull-in methods in accordance with ASTM F1216 and manufacturer’s recommendations.
	B. The Contractor shall install a hydrophilic seal at each manhole face prior to inverting or pulling in the uncured CIPP lining.
	C. If the CIPP lining does not fit tightly against the original pipe at its termination points, at no additional cost to the City of Brentwood, the full circumference of the CIPP lining exiting the host pipe shall be filled with a resin mixture compat...
	D. The installed CIPP lining shall be cured using circulating heated water or steam in accordance with ASTM F1216 and manufacturer’s recommendations for sewers 18-inch diameter and smaller with temperature monitoring at manholes and service openings i...
	E. The resin-impregnated flexible felt tube lining shall be processed to affect the desired cure throughout the tube’s length, extending full length from manhole to manhole(s).  The resin shall be cured into a hard impermeable pipe of the minimum spec...
	F. Cool-down procedures shall be in accordance with ASTM F1216 and manufacturer’s recommendations.
	G. UV cured CIPP will not be permitted without written approval from WSD and after reviewing the documentation to ensure the lining is compatible with all specifications and other related work including any lateral lining systems.
	H. The Contractor may install CIPP lining in multiple sewer segments at one time where possible.  When installing CIPP lining in multiple sewer segments at one time, remove the top 1/2 of the CIPP lining in the intermediate manhole and fill the void b...
	I. Temperature monitoring systems shall be required for all 18-inch or larger sewers, any sized sewer that crosses a stream, creek, or other body of water, or as noted on the Drawings.  This system shall be installed at the pipe invert per the manufac...
	J. If cool-down is to be accomplished by introducing cool water into an inversion standpipe to replace the water being drained from a small hole made in the downstream end, cool the hardened pipe to a temperature below 100 oF (38 oC) before relieving ...
	K. Vent and/or exhaust noxious fumes or odors generated during and remaining after the curing process has been completed.  This process shall remain in place at all manholes, laterals, etc., until noxious odors have dissipated to an acceptable level i...
	L. Identify and submit for approval to the WSD the points to where curing water will be discharged if other than the downstream sanitary sewer system at acceptable discharge rates.  NO discharge to storm sewers or drainage systems shall be allowed.
	M. Provide piping, pumps, valves, and other equipment to discharge curing water.
	N. All cutting and sealing of CIPP liner at manhole connections and/or walls shall provide watertight pipe and manhole seals. All cut edges of cured liner shall be thoroughly sealed with same resin as was used in liner. Catalyst or hardener used shall...
	O. The installed CIPP lining shall be continuous over the sewer line section’s entire length and be free from visual defects such as foreign inclusions, dry spots, pinholes, fins, major wrinkles, and delamination.  The lined invert and lower third of ...

	3.03 REINSTATING SERVICES
	A. After the new CIPP lining has been cured and completely cooled down, the Contractor shall reconnect the existing service laterals as designated by the pre-installation CCTV report generated by the Contractor.  This shall be done without excavation ...
	B. For service renewals by excavation methods, InsertaTees may be used for solid wall pipes having a 0.36-inch or greater wall thickness.  InsertaTees shall be “Fatboy” type with hub manufactured of SDR 26 PVC material incorporating a 360 degree integ...
	C. Inactive service laterals will be abandoned by not reopening the service connection after installing the CIPP lining.
	D. Provide a fully operational backup device for reinstating service laterals.  If for any reason the remote cutting device fails during a service lateral’s reinstatement, immediately deploy the standby device to complete the reinstatement.  The backu...

	3.04 FIELD TESTING AND ACCEPTANCE
	A. The Contractor shall perform a 4 psi air test on each CIPP lining segment in the WSD’s presence after curing the CIPP and prior to internally re-instating laterals on all 18-inch and smaller diameter sewers.  Larger diameter sewers will be visually...
	B. Field acceptance for the CIPP lining shall be based on the WSD’s evaluation of the installation including reviewing the CIPP lining curing data, the post-rehabilitation CCTV inspection data, the certified test data for the installed CIPP lining, an...
	C. For every 1,000 linear feet for pipe less than 24-inches in diameter of CIPP lining installed, the Contractor shall perform sampling and testing to determine the installed CIPP lining’s flexural properties and thickness.  After 10,000 feet of accep...
	D. Tests shall be performed by an independent testing laboratory certified by the American Association for Laboratory Accreditation (A2LA).  The Contractor shall submit to the WSD the name and location for the independent testing laboratory, a certifi...
	E. All expenses for sampling and testing the installed lining shall be paid by the Contractor.  The cost for all manufacturers’ testing to qualify products furnished to the project site shall be the Contractor’s responsibility.
	F. Sampling and testing for the installed CIPP lining shall conform to the following requirements.
	1. Remove one restrained sample of the installed CIPP lining at least 18-inches in length.  The sample shall be captured by installing the CIPP lining through a section of PVC or similar cylindrical tube (same diameter as the existing sewer diameter) ...
	2. For sewers 18 inches in diameter and larger, a minimum of two plate samples formulated out of the same felt blend and resin mixture as the installed liner shall be prepared and cured in the downtube of the installation column.
	3. The CIPP lining thickness shall be measured in accordance with ASTM D5813.  Flexural properties shall be determined in accordance with ASTM D790.  The Contractor shall label and date all samples for shipping to the independent testing laboratory.  ...
	4. Any CIPP lining not meeting the specified installed strength and/or thickness requirements, regardless of the amount below the specified requirements, shall not be approved for payment until the deficiency has been corrected by the Contractor in a ...
	a. Remove the existing CIPP lining and re-line the sewer.
	b. Provide open-cut sewer replacement from manhole to manhole.
	c. Re-line the sewer with the existing CIPP lining in place.  Note that this will not be accepted if WSD determines that the sewer section has capacity concerns.
	d. Accept the following penalties depending on the structural and thickness test results.
	1) If the tests are within 90 percent of the specification, the payment reduction shall be 10 percent of the bid price per item.
	2) If the tests are between 75 percent and 89 percent of the specification, then 75 percent of the bid price shall be paid.
	3) If the tests are below 75 percent, the Contractor must reline or replace the segment.



	G. The Contractor shall perform a post-rehabilitation CCTV inspection for all sewers rehabilitated using CIPP lining methods.  The post-rehabilitation CCTV inspection shall be performed following the CIPP lining installation and reinstating all active...
	H. The WSD shall review and approve payment based on the Contractor having satisfactorily completed a lining free from significant defects.  The finished lining shall be continuous between manholes and shall be free from visual defects such as foreign...
	I. Contractor will be responsible to remove and repair, at Contractor’s expense, all such defects in a manner that is satisfactory to the WSD.
	J. Shrinkage of the CIPP liner’s length, of more than two (2) inches for pipe diameters less than 18-inch and three (3) inches for 18-inch or larger diameter from the face of the manhole shall be repaired with a fiberglass reinforced CIPP spot repair ...
	K. The cured CIPP lining and all pipe-to-manhole connections shall be watertight and free from infiltration.
	L. Following rehabilitation or replacement of the service laterals, the Contractor shall perform an air test in the WSD’s presence for each 18-inch and smaller segment lined or may test each lateral and connection area individually in lieu of the full...

	3.05 CLEANUP
	A. Upon the installation work and testing acceptance, restore the project area affected by the operations to a condition at least equal to what existed prior to the work.



	02734 Sewer Service Lateral Lining
	PART 1 -  GENERAL
	1.01 description
	A. Furnish all labor, materials, equipment, and incidentals required to install cured-in-place pipe (CIPP) lining to rehabilitate existing active service laterals as directed by the WSD.  Service laterals shall be lined from the connection with the ma...
	B. Furnish all labor, materials, equipment, and incidentals required to conduct air testing, post-rehabilitation CCTV inspections, and other requirements described herein for final service lateral lining acceptance.
	C. This specification shall also apply to installing CIPP lining for laterals discharging directly into manholes, if the pipe diameter is 6-inch or less.
	D. Service laterals may be a combination of tees, wyes, or break-in taps of varying sizes (4-inch to 8-inch) with angles generally ranging up to 90 degrees.  In most cases, a cleanout will be installed at the property line or easement edge.
	E. If any active service laterals are identified as defective and the Contractor is unable to line the lateral from the main sewer to the property line or easement edge, the Contractor shall inform the WSD about the lateral’s condition and shall propo...

	1.02 SUBMITTALS
	A. Submit the following in accordance with Section 01300:
	1. Shop drawings and schedules for all service lateral lining and appurtenances required
	2. Design data and specification data sheets listing all parameters used in the lining design
	3. Thickness calculations based on ASTM F1216-09, Appendix XI.1.2 for fully deteriorated pipe
	a. All service lateral lining design calculations shall be sealed and signed by a Tennessee registered professional engineer.

	4. Detailed procedure for installing the service lateral lining
	5. The service lateral lining manufacturer’s name and the facility location where the service lateral lining will be manufactured
	6. A licensed and certified trainer and representative from the lining system manufacturer shall be on-site to assist in the work for a minimum of one (1) week.
	7. The Contractor shall be an approved installer as certified and/or licensed by the lining manufacturer.
	8. Material Certifications.  Written certification is required from the manufacturer stating all materials used in the work were manufactured and tested in accordance with ASTM F1216 and is being used or installed in conformance with the manufacturer’...
	9. Storage and Delivery Procedures.  Provide the lining manufacturer’s recommended storage and delivery procedures.  This shall include storage and delivery temperatures, maximum time from wet-out to installation, and other pertinent information.
	10. Material Safety Data Sheets.  Submit Material Safety Data Sheets (MSDS) for each component of the service lateral lining system.
	11. Test Results.  Prior to using any materials, furnish the proposed material’s test results from an independent laboratory in conformance with these specifications.  All submitted test data shall have been performed on field installed samples within...
	12. Pipe Cleaning Narrative.  Submit a narrative describing in sufficient detail the proposed methods for root cutting and cleaning the existing laterals.  Prepare such narrative to include the degree of cleaning as recommended by the lining manufactu...
	13. Lining Thickness Calculations.  Perform lining thickness calculations for each size of laterals and furnish them to the WSD with supporting assumptions.  Calculations shall be done after cleaning, televising, and other field inspections have been ...
	14. Curing Cycle and Cooling Rate.  If the lateral lining is heat-cured, submit the resin manufacturer’s recommended curing cycle and the recommended cooling rate.  Submit a copy of the cure logs for each lateral installation.
	15. Post-lining inspection data.  Submit the final television inspection in a Granite XP compatible database that shows the rehabilitated laterals.


	1.03 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	1. ASTM D790 – Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials
	2. ASTM F1216 – Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Inversion and Curing of a Resin-Impregnated Tube
	3. ASTM F2561 – Standard Practice for Rehabilitation of a Sewer Service Lateral and its Connection to the Main Using a One Piece Main and Lateral Cured-in-Place Liner
	4. ASTM F1743 – Standard Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place Installation of Cured-in-Place Thermosetting Resin Pipe (CIPP)
	5. ASTM D2990 – Standard Test Methods for Tensile, Compressive, and Flexural Creep and Creep-Rupture of Plastics


	1.04 QUALITY ASSURANCE
	A. The Contractor performing the service lateral lining work shall be experienced and equipped to complete this work expeditiously and in a satisfactory manner.
	B. Be able to provide crews as needed to complete the work without undue delay and within the contract time allotted.
	C. The service lateral lining shall be provided by a single manufacturer.  The supplier shall be responsible for providing all test requirements specified herein as applicable.
	D. The WSD may inspect the service lateral lining after delivery.  The service lateral lining shall be subject to rejection at any time if it fails to meet any requirements specified, even though sample lining may have been accepted as satisfactory at...
	E. Final Installed Lining Thickness.  The final installed lining thickness shall not be less than or more than 10 percent greater than the required thickness.  The final installed lining thickness measurement shall be determined from lining sample cou...
	F. Non-Compliance.  If the flat plate samples do not meet the required 4,500 psi flexural strength and 250,000 psi flexural elasticity modulus as outlined, actual installed samples must be taken.  The installed samples shall be taken as directed by th...

	1.05 DELIVERY, STORAGE AND HANDLING
	A. Care shall be taken in shipping, handling, and storing to avoid damaging the service lateral lining.  Extra care shall be taken during cold weather construction.  Any lining damaged in shipment shall be replaced as directed by the WSD.
	B. Any lining showing a split or tear, or which has received a blow that may have caused damage, even though damage may not be visible, shall be marked as rejected and removed at once from the job site.
	C. At all times, the lining materials, including the wet-out lining, shall be maintained at a proper temperature, such as in refrigerated facilities, to prevent premature curing prior to installation.  The lining shall be protected from UV light prior...

	1.06 PUBLIC NOTIFICATION
	A. Notify the owners and residents of any homes or businesses whose service lateral will be affected by the lining work.  Also, deliver written notification to each such resident or business 3 days prior to such lining work, further advising of the wo...
	B. THE MAXIMUM TIME ANY HOME OR BUSINESS SHALL BE WITHOUT SANITARY SEWER SERVICE IS 10 HOURS and NOT BETWEEN 6:00 PM AND 8:00 A.M.  ANY SERVICE OUT LONGER THAN 10 HOURS WILL HAVE SERVICE RESTORED AT CONTRACTOR’S EXPENSE OR TEMPORARY MEASURES TAKEN.

	1.07 GUARANTEE
	A. All lining work shall be fully guaranteed by the Contractor and manufacturer for 3 years from the acceptance date.  A written warranty shall be submitted.  During this period, all serious defects, including failure of the seal between the service l...
	1. Leakage through the lining or between lining and pipe
	2. More than 10 percent reduction in the lining thickness
	3. Lining separating from the pipe
	4. Excessive wrinkles inhibiting flow

	B. The lining shall be as free as commercially practicable from visual defects such as foreign inclusions, dry spots, pinholes, and delamination.  The lining shall have a smooth surface free from leaks, cracks, and crazing.  Some minor waviness that, ...

	1.08 WATER
	A. Water for all construction operations shall be available from City fire hydrants at normal commercial rates.
	B. Water usage shall be in accordance with City backflow and metering polices.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. The service lateral lining shall be a seamless, corrosion-resistant, cured-in-place pipe lining product that seals the service lateral pipe and the junction between the service lateral pipe and main sewer.  The portion of the lateral lining system ...
	B. The service lateral lining shall be a resin-impregnated, flexible polyester felt, non-woven textile tube, needle punched felt, circular knit or circular braid, glass fiber reinforced plastic or equivalent material tube which is cured -in-place by a...
	C. The service lateral shall provide a 50-year service life and shall have the minimum structural properties listed below:
	D. The service lateral shall be designed, fabricated, and installed for the actual conditions encountered for this application including the host pipe material, in accordance with the applicable ASTM F1216, ASTM D2990 provisions, and shall meet the fo...
	1. AASHTO H-20 live load with two trucks passing
	2. Soil Weight 120 pounds per cubic foot
	3. Friction coefficient Ku′=0.130
	4. Estimated maximum groundwater level at ground surface
	5. Fully deteriorated pipe with 2 percent (min.) ovality.  If existing pipe’s ovality is found to be worse, use actual percent up to 5 percent (max.).
	6. Soil Modulus 1,000 psi
	7. Safety factor = 2
	8. Soil Depth:  The cover depth will be determined by field measurements.

	E. The finished lining shall have a 3 mm minimum thickness for 4-inch laterals and 4.5 mm for 6-inch laterals.
	F. The service lateral lining shall have sufficient wall thickness to withstand all anticipated external pressures and loads that may be imposed after installation.  The design shall be performed and certified by a Tennessee registered professional en...
	G. The service lateral lining shall be manufactured and installed by T-Liner by LMK Technologies; SCS+L by BLD Services, LLC; epros DrainMtH System by Trelleborg Pipe Seals Milford, Inc.; or approved equal.
	H. When cured, the service lateral lining shall extend from the mainline into the lateral connection in a continuous tight fitting, watertight pipe-within-a-pipe to eliminate any visible groundwater leakage and future root growth at the lateral to mai...
	I. When cured, the finished service lateral product shall be chemically resistant to domestic sewage over the rehabilitated pipe’s expected lifetime.  The lining material and resin shall be completely compatible.
	J. The connection between the service lateral and the main sewer shall be lined so a continuous overlap between the service lateral lining and the main sewer extends 3-inches minimum from the lateral along the entire circumference.
	K. A leak-free seal must be created to form a sealing bond between the service lateral product and the host lateral and mainline pipe walls.  The Contractor should use either a hydrophilic) material or an epoxy-sealing component at each lining tube en...
	L. When cured, the lining shall form a hard, impermeable lining which is chemically resistant to chemicals found in domestic sewage.

	2.02 RESIN
	A. The resin system shall meet the requirements of ASTM F1216, Section 5.2.  The resin installed service lateral lining system shall produce a service lateral that will comply with the structural requirements specified herein and shall provide chemica...
	B. Submit documentation from the resin manufacturer specifically describing the resin system’s chemical characteristics including allowable mixing, impregnation, and handling time, transportation, and storage time, and recommended curing cycle includi...


	PART 3 -  EXECUTION
	3.01 PRE-INSTALLATION
	A. A digital CCTV video inspection must be done on the mainline pipe with a pan and tilt camera and the service lateral to confirm the proposed repair falls within the limitation parameters set by the manufacturer on the following aspects:
	1. The location and clock reference of the lateral junctions to be lined
	2. Any offsets, any intrusions from the lateral into the main
	3. Angle at which the connection comes in
	4. Any changes in the lateral’s approach angle for the repair length
	5. Potential flows coming throughout the lateral pipe
	6. Potential flows going through the main pipe
	7. Diametric connection size for the lining length
	8. Main pipe’s size at the service lateral point
	9. Service lateral’s condition including the presence of debris, turns, bends, changes in diameter, or other observations
	10. Active infiltration present within the work area vicinity
	11. Any defects noted in the mainline pipe or lateral should be documented using NASSCO PACP/LACP Standards.

	B. Inform the WSD about service laterals in which a service lateral lining cannot be installed from the main sewer to the cleanout established at the property line or easement line.  The Contractor shall identify these service laterals and provide the...
	C. Inform the WSD about service laterals in which a short length service lateral product cannot be installed.  The Contractor shall identify, document, and video record these services and inform the WSD about the conditions encountered.  If a short le...

	3.02 LINE PREPARATION
	A. Prior to installing the service lateral product, the area around the lateral sealing surface in the main and lateral shall be inspected.  Waste product build-up, hard scale, roots, lateral cutting debris, or resin slugs must be removed using high-p...
	B. Built-up deposits on the main and lateral pipe walls shall be removed.  The removal shall reach at least 1 foot beyond the scheduled service lateral installation length to allow the bladder to inflate tightly against the pipe walls ensuring a smoot...
	C. Televise the lateral to provide a detailed record of existing conditions and lateral connections.  Have a copy of the pre-lining inspections in the field.  Immediately prior to lining insertion, the camera shall traverse the lateral to inspect for ...
	D. Where active infiltration is present and when it is recommended by the service lateral lining manufacturer, the infiltration must be stopped in advance by grouting.
	E. Additional precautions need to be taken when applying the sleeve to a main pipe lined with a CIPP lining with a polyolefin coating.  The coating is to be lightly scarified, scraping off the coating in the main CIPP in the service lateral lining’s v...
	F. The Contractor shall be responsible, if needed, for bypassing sewage while installing the service lateral lining product.  In cases where the temporary sewage backup is accepted as a replacement for bypassing, the Contractor shall be responsible fo...

	3.03 INSTALLATION
	A. The service lateral lining shall be vacuum-impregnated with resin (wet-out) under controlled conditions.  The resin volume used shall be sufficient to fill all voids in the textile lining material at nominal thickness and diameter.  The volume shal...
	B. The service lateral product shall be loaded on the applicator apparatus, attached to a robotic manipulator device, and positioned at the cleanout or pipe opening of the service connection that is to be rehabilitated.  For service lateral full-wrap ...
	C. The pressure apparatus shall include a bladder with sufficient length in the main and lateral lines so the inflated bladder extends beyond the ends of the service lateral product’s lateral tube and main line tube, pressing the end edges flat agains...
	D. For service lateral linings with hydrophilic materials, the main bladder shall be inflated causing the main sheet to unwrap and expand, embedding the hydrophilic material between the main lining and the main pipe as the main lining is pressed tight...
	E. After insertion is completed, recommended pressure must be maintained on the impregnated service lateral product according to ASTM F1216-09, Sections 7.4.2 and 7.4.3, pressing the lining firmly against the inner pipe wall during the entire curing p...
	F. The finished service lateral lining shall be free from dry spots, lifts, and delamination.  The installed service lateral lining should not inhibit the CCTV post installation video inspection for the mainline and service lateral pipes or future pip...
	G. Following the lining installation, provide the WSD with an electronic picture and recorded data identifying the location and showing the completed work and restored condition for all the rehabilitated service laterals from the sewer main to the ser...

	3.04 FIELD TESTING AND ACCEPTANCE
	A. The lining’s field acceptance shall be based on the WSD's evaluation of the installation including post-lined digital CCTV inspection and reviewing certified test data for the installed pipe samples.  The CCTV inspection for each lateral shall exte...
	B. The lining shall have zero groundwater infiltration, and each lateral must pass a 2-minute 4 psi air test conducted by the Contractor.
	C. A flat plate sample shall be collected for every 50 lateral installations, and the sample shall be submitted to a third party testing laboratory to confirm strength properties (flexural strength and flexural modulus) in accordance with ASTM F1216. ...
	D. All service connections shall be open, clear, and watertight.
	E. The lining shall have no evidence of splits, cracks, breaks, lifts, kinks, delaminations, or crazing.
	F. If any defective lining is discovered after it has been installed, it shall be removed and replaced by the Contractor with a new lining, a new pipe, or other measures with the WSD’s approval at no additional cost to the City of Brentwood.  Any lini...

	3.05 CLEANUP
	A. After the installation work and testing have been accepted, restore the project area affected by the operations to a condition at least equal to what existed prior to the work.



	02765 Sanitary Sewer Manhole Rehabilitation
	D. Exterior Chemical Curtain Grouting and/or for Major Active Leaks (>0.5 gpm)
	1. Exterior chemical curtain grouting shall be used to stop significant infiltration sources.  Chemical curtain grouting shall be solvent-free, hydrophilic resin designed to seal leaks in concrete and masonry structures.  When it contacts water, chemi...

	2. Exterior chemical curtain grouting shall be applied according to manufacturer’s recommendations and shall have the following minimum requirements:
	3. Cured properties will vary depending on job conditions.  Cured properties above (ASTM D3574) are derived from 10-15 pcf foam.  Free rise properties are derived from 3-5 pcf foam.
	4. Exterior chemical curtain grouting shall be suitable for the intended purpose and shall be compatible with the monolithic lining as certified by the manufacturer.

	02767 Flow Control of Sewer Lines
	PART 1 -  GENERAL
	1.01 Description
	A. This Section includes all materials, labor, and equipment required to provide bypass flow control for sanitary sewer lines construction, upgrade, or rehabilitation.
	B. Also, furnish all power, maintenance, etc. to implement the bypass flow control and diversion pumping to divert the existing flow around the work area for the work’s duration.  If the duration of the work coincides with conditions that have a poten...
	C. The design, installation, and operation for the temporary bypass pumping system shall be solely the Contractor’s responsibility.   The Contractor is to plan and perform his construction work for the supporting diversion pumping operations to reduce...

	1.02 Performance and penalties
	A. The Contractor shall ensure:
	1. All temporary sewer bypass pumping activities for the work are completed in full compliance with the local Stormwater Management Regulations, and no water quality or quantity compliance issues are encountered.
	2. No illicit pollutant discharges to (or to a location that would create contaminated water runoff to) a storm sewer, a stormwater conveyance, or a water body within City of Brentwood shall occur.
	3. All temporary sewer bypass pumping activities for the work are completed in full compliance with the Tennessee Department of Environment and Conservation and the U.S. EPA regulations, and no water quality or quantity compliance issues are encounter...

	B. No discharge of sewage or debris shall be released to the environment.  Should the Contractor’s actions cause a sewage or debris overflow or bypass to the environment, site cleanup will be the Contractor’s responsibility consistent with the Brentwo...

	1.03 Submittals
	A. At least 4 weeks prior to commencing work including plugging any line, bypass pumping, or similar actions, the Contractor shall submit to the WSD, a detailed Bypass Sewage Pumping Plan (Plan), as further described in these specifications, for revie...
	B. Submit the following in accordance with Section 01 33 00.
	1. Bypass Sewage Pumping Plan.  Plan shall contain, at minimum, the following:
	a. Staging areas for pumps
	b. Sewer plugging method and plug types
	c. Size and location for manholes or access points for suction and discharge hose or piping
	d. Size for pipeline or conveyance system to be bypassed
	e. Number, size, material, location, and method for installing suction piping
	f. Number, size, material, location, and method for installing discharge piping
	g. Provide bypass pump sizes, capacity, number of each size to be on site, and power requirements.  Pump sizing shall clearly indicate compliance with requirements in this Section.
	h. Calculations for static lift, friction losses, and flow velocity (pump curves showing pump operating range)
	i. Standby power generator size and location (if electric pumps are employed)
	j. Downstream discharge plan
	k. Method to protect discharge manholes or structures from erosion and damage
	l. Thrust and restraint block sizes and locations
	m. Noise control method for each pump and/or generator
	n. Any temporary pipe supports and anchoring required
	o. Plans for access to bypass pumping locations indicated on the Drawings
	p. Schedule for installing and maintaining bypass pumping lines
	q. Plan indicating routing for bypass pumping line locations
	r. Plan indicating monitoring location selections
	s. All items related to testing, inspection, maintenance, and monitoring as described in this Section
	t. All other incidental items necessary and/or required to ensure facilities are properly protected including protecting the access and bypass pumping locations from damage due to the discharge flows and compliance with the requirements and permit con...
	u. For sewer rehabilitation by lining methods, generic plans may be developed for typical situations and various sizes to be implemented.




	PART 2 -  PRODUCTS
	2.01 Bypass equipment
	A. All equipment used for bypass pumping shall be specifically designed for that intended purpose.  All piping, pumps, etc. in contact with sanitary sewage shall be manufactured with materials designed for use in a sewage environment.
	B. All pumps used shall be fully automatic self-priming units which do not require foot valves or vacuum pumps in the priming system.
	C. The pumps shall be electric, hydraulic, or diesel powered.
	D. All pumps used shall be constructed to allow dry running for long periods of time in order to accommodate effluent flows’ diurnal nature.
	E. Above-ground pumps and/or power units shall be located inside a temporary portable berm to contain any fuel or sewage that may spill during the normal course of operation.
	F. Hard discharge piping shall be butt-welded HDPE with a minimum pressure rating of 1.5 times the total dynamic pump head.
	G. Under no circumstances will irrigation type piping or glued PVC pipe be allowed.
	H. A discharge hose may be allowed on rehabilitation projects for short-term setups (less than or equal to 48 hours) on short sections with approval from the WSD.  Hoses shall have no leaks, and all couplings shall be quick connecting with gaskets.
	I. A multiple pump header system shall have check valves to facilitate pump removal, service, and/or replacement while the system remains operational.
	J. All above ground pumps and/or power units shall be equipped with sound attenuation measures which reduce noise levels to 75-decibels maximum at a 30-foot distance from the equipment during all operation periods.  If equipment is operated between 8:...
	K. The discharge location (the point where the bypass main reenters the gravity sewer system) shall be constructed with adequate sealant materials to minimize sewer gas and odor release to the maximum extent possible.


	PART 3 -  EXECUTION
	3.01 general requirements
	A. Provide bypass sewage pumping, as required, around the section in which work is to be performed.  Bypass pumping shall be the Contractor’s full responsibility.  The bypass system shall be of sufficient capacity to handle a minimum of 2.0 times the ...
	B. At least 4 weeks prior to the desired start date of construction requiring bypass pumping,  submit a detailed description of the method proposed for bypass pumping to the WSD for review and approval.  The description shall include capacity calculat...
	C. Bypass pumping equipment shall include pumps, conduits, engines, and related equipment necessary to divert sewage flow around the section in which work is to be performed.  Backup pumps shall be online and isolated from the primary system by valves...
	D. Piping redundancy may be required for relatively long bypass piping lengths or large diameter bypass pipes as deemed necessary by the WSD.
	E. Suction and discharge points shall only be located at manholes.
	F. If at any time the Contractor is unable to properly bypass pump the sewage, construction will be stopped until the Contractor can continue work in an acceptable manner.  Additional contract time for delays caused by improper equipment, labor, or br...
	G. Service shall be maintained at all times.  Surcharges due to plugging the sewer line for bypass pumping shall be maintained to prevent service backups and overflows anywhere in the system.
	H. For rehabilitation projects and only with the WSD’s approval, a hose may be used for 48 hours or less.  If the anticipated bypass time exceeds 48 hours, use hard piping only.  If using a hose when the bypass time reaches 48 hours, the Contractor ma...
	I. The bypass or diversion pumping system shall be able to pump all of the sewage in the existing line regardless of the performance period’s weather and seasonal conditions.  All pumping equipment to be used shall be submitted to the WSD for review a...
	J. Bypass pumping systems are required to be operated and continuously monitored 24-hours per day for flow diversion.
	K. The bypass pumping must be initiated at one manhole upstream and continue to one manhole downstream of the line being rehabilitated in order to use flow-through plugs at the insertion and end points.  The liner bag may not be used as part of the by...
	L. The temporary diversion pumping system shall be placed in operation prior to the commencement of work in the areas being bypassed.  Minimum times of operation prior to the commencement of work are 1 hour for small diameter CIPP lining and 4 hours f...
	M. Provide the necessary stop/start controls and a visual alarm indicating a pump malfunction for each pump.

	3.02 performance requirements
	A. It is essential for the operation of the existing system being bypassed that no interruptions in the flow occur throughout the project’s duration.  Provide, maintain, and operate all temporary facilities such as dams, plugs, pumping equipment (prim...
	B. The temporary pumping system’s design, installation, and operation shall be the Contractor’s responsibility.  The bypass system shall meet all codes and requirements for regulatory agencies having jurisdiction.
	C. The temporary pumping system’s design, installation, and operation shall address system flow variations for diurnal peaks and low flows during the pumping period.
	D. Provide all necessary means to safely convey the sewage past the work area.  The Contractor will not be permitted to stop or impede the sewer main flows under any circumstances.
	E. No flow diversion around the work area shall be performed in a manner that will cause damage to or the surcharging of Brentwood system.  The diversion shall protect public and private property from damage and flooding.
	F. Protect water resources, wetlands, and other natural resources.

	3.03 field quality control and maintenance
	A. Testing:  Prior to actual operation, test the bypass pumping discharge hard piping system for leaks and pressure using clean water.  Bypass hard piping shall be hydrostatically tested following each setup and prior to flow diversion or bypass to a ...
	B. Inspection:  Inspect the bypass pumping system on a continuous basis to ensure the system is working properly.  A daily checklist for physically inspecting the piping shall be required.  The checklist shall contain all bypass pumping system compone...
	C. Maintenance Service:  Ensure that the temporary bypass pumping system is properly maintained and that a responsible operator shall be readily available at all times when pumps are operating.
	D. Monitoring
	1. During bypass pumping, continuously monitor all bypass pumping system components.
	2. A telemetry system or designated personnel to maintain 24-hour onsite monitoring shall be required to alert the Contractor to system malfunctions or high liquid levels in manholes.
	3. If bypass pumping activities are conducted near State waters or in other situations where the potential exists for a sewage release to potentially enter State waters by other than direct means, an in-line stream monitoring system shall be used to m...

	E. Additional Materials
	1. Spare parts for pumps and piping shall be kept on site as required.
	2. Repair kits for piping shall be kept on site as required.

	F. Installation and Removal
	1. Remove manhole sections or make connections to the existing conveyance system.  Construct temporary bypass pumping structures only at the access location(s) indicated on the Drawings and as may be required with WSD’s approval to provide adequate su...
	2. Plugging or blocking flows shall incorporate a primary or secondary plugging device.  When plugging or blocking is no longer needed for work performance and acceptance, it is to be removed in a manner that permits the sewage flow to slowly return t...
	3. When working inside manholes, sewers, or force mains, exercise caution and comply with all applicable OSHA requirements.
	4. When the bypass pipeline crosses local streets and private driveways, place the bypass pipelines in trenches and cover with temporary pavement or other protected means of pipe crossing.  Obtain any property owner approvals for placing the temporary...


	3.04 CLEANUP
	A. Upon acceptance of the installation work and testing, restore the project area affected by the operations to a condition at least equal to that existing prior to the work.
	END OF SECTION
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